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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND IOCATION
Midoco II

Gary, Indiana
STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Mideo
II site in Gary, Indiana, developed in accordance with CERCIA, as amended]
by SARA, and, to the extent practicable, the National Contingency Plan.
This decision is based on the administrative record for this site. The
attached index identifies the items which camprise the administrative
record upon which the selection of the remedial action is based.

The State of Indiana is expected to concur with the selected remedy.

DESCRIPTION OF THE SFIFCTED REMEDY

This is the final remedial action for the Midco II. A surface removal
action including removal and off-site disposal of wastes in drums and sub-
surface materials in the former sludge pit and filter bed has been
oapleted by U.S. EPA. The final remedial action will treat the highly
contaminated subsurface soils and materials that remain at the site and
that are contributing to ground water and surface water contamination near
the site, and will treat the highly contaminated ground water near the
site. These actions will address the principal threats posed by the site
which include public health risks due to future development of the site,
public health risks due to off-site migration of ground water, erviromn
mental impacts on the ditch northeast of the site and down—stream
wetlands.

The major components of the selected remedial actions include:

- On-site treatment of an estimated 35,000 cubic yards of contami-
nated soil and waste material by solidification/stabilization
followed by on-site deposition of the solidified material.

The solidification/stabilization operation will be considered
successful if it reduces the mobility of contaminants so that
leachate fram the solid mass will not cause exceedance of health
based levels in the ground water.

- Excavation and on-site solidification/stabilization of
approximately 500 cubic yards of contaminated sediments in
the ditch adjacent to the northeast boundary of the site,

- Installation and operation of a ground water pumping system to
intercept contaminated ground water from the site;
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- Installation and operation of a deep, class I, underground
injection well for disposal of the contaminated ground
water; of if a no-migration demonstration is disapproved
by U.S. EPA, installation and operation of a treatment
systen for the contaminated ground water to remove
hazardous substances followed by deep well injection of
the salt contaminated water; or installation and operation
of a treatment system for the contaminated ground water to
remove hazardous substances followed by reinjection of the
salt contaminated ground water into the Calumet aguifer in
a manner that will prevent spreading of the salt plume.

- Installation of a conduit in the ditch along the site and
a final site cover satisfying RCRA closure requirements,
if applicable or if considered relevant and appropriate
(the quality of cap required will depend on the results of
tests on the solidifed material;

- Restriction of site access and imposition of deed restrictions as
appropriate;

- Related testing and long term monitoring.

The groundwater treatment and underground injection portions of the
remedial action may be combined with the remedial action for Midco I.

In this case, the cawbined treatment constitutes an on-site action, for
purposes of the Off-site Policy and for compliance with the requirements
of the Resource Conservation and Recovery Act.

DECTARATION

The selected remedy is protective of human health and the environment,
attains Federal and State recquirements that are applicable or relevant and
appropriate to this remedial action and is cost-effective. This remedy
satisfies the statutory preference for remedies that employ treatment that
reduces toxicity, mobility or volume as a principal element and utilizes
permanent solutions and alternative treatment technologies to the maximum
extent practicable.

Because this remedy will result in hazardous substances remaining onsite
above health-based levels, a review will be conducted within five years
after commencement of remedial action to ensure that the remedy continues

to prcVequte p% human health and the envirorment.

Signature of Regional i istratorﬂ
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Revised achedule for
deliverables.
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collected for metal analysis
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for metals.

Docunentation of a phone
call where a request by
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reductios of the Phase
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150FL.

Becanse of rapid recovery
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aquifer pusp test will

be perforaed.

nibco 11
SARY, IRDLANA

ADTROR

-

Rick Soice-TSRER

Rich Boice-USTRA

Robert Atep-Geosciepces

Robert Atep-Geosciences

Robert Aten-Gerosciences

James Teith-Geoscrences

Robert
Atep-Geoscienceskesearchd
11

Robert Aten-Geosciepces

List oatlining status of tape Robbix Lee

dowas conducted during

Teff-Geosciencen

RECIPIENY

Rebert
Aten-Geosciences

Robert
Aten-Geoscicaces

Rich Boice-USEPL

Rich Boice-BSEPR

Rich Boice-NSERA

Rich Boice-USEPA

BOCONRNT 172

Correspondence

Correspondence

Correspondence

Correspondence

Correspopdence

Correspondente

Richard Boice-@5EPh Correspondence

Rich Doice-BSEPA

-

P

-,

b

o+ i

¥A

4
Y

Rich Joice-USEPA ° Correspondence

Correspondence

doCaunBLE



fage Do, 2
/26188

FICEL/PRANL PAGRS DAYE

n

Iy

4

W

mam

S1/81/08

e

31781418

LR JER T

$1/01/29

81/03/86

11143713

87/84/13

nem

a1/e5/8s

NI

§1sY

ABNIRISTRATIVE RECOMD 1ADED - BRDATE
alpco 11
¢A2Y, TnpTank

e ANTHOR e

residential well saapling.

Revised schedules for Robert Atep-Geosciences
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Javestigations Reports.
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Tastallation of nevw monitorizy Robert Aten-Geosciences
wells at Nideo 1.

Wideo I1 aodl qas stady. Robert Aten-Geostiences

Hideo 11, qromnd water, Robert Atep-Geoscienecs
surface water and surface
sedinent sanpling sctivities.

RECIPIEN?

Rich Beice-U5EMA

Roy Dall-BRK

Roy Ball - BRN

Rict Boice-DSEFR

Rick Boice-U5EPA

Rich Boice-U5EPA

Tich Boice-U5TFA

NCuLT e

Correspondence

Correspondence

Correspondence

Correspondente

Correspondence

Correspondence

Correspondente

Oliap, Ilettke Barke Correspondence

I

Rich Boice-BSEFA

Rich Doice-USKEL

Robert Bess,
Bamaornd, 1

Rich Doice-U5SML

Correspondence

Correspondence

Correspondence

Cerrespondence

Rich Boice-B3EPA  Carrespondence
\:"‘"

Rich doice-ISENL

Carrespondence

MCEDNERE

1

1

1l

1$

16

1

12

1%

i

¥

n



Page Bo. 3
84/26189

PICEE/IRAND PRGBS DATI

3 nana

) e

15 M

2 11/88/18

18 81/89/22

MM

1 M1

1 aiaun

T U

§ MK

S N

1 WS

ADKIDISYRATIVE RECORD IADET - WEDATE

et

Coaceras over the third
round of sasplieg.

Letter atteapting resclution

of RI/25 issues.

Commects oo the final RI.

{larifization of the Boited

State’s positiod that the

developnent of the remedial

actiop altermatives is s
techoical task based op ao

objective evaluatian of these
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Rich Boice-DSERA
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Nideo I and II 15,
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Yechnical reviev of the 5.

Letter statiog that if wastes
are excavated, mired with
teagents and then placed
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be applicable.
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Trip Report on site vinit,
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Review of the IS - Renedial
Altersatives Screesing.

ance 11
LT, INPIARA

AUTHOR
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Bocunentation of the
geology and an
asseasaent of tie
potential for
groundvater pollution.

feport oo Survey at
Nidco 11, 5948 lpdustrial
Rigbvay, Gary, Indiaca.

Report oo Survey at
Mideo II; 5986 Indostrial
Tigbvay, Sary, Indiana.

Aerial Photographic Aoalysis
0f Bazardous Waste Study
Sites.

Population Survey 0f
Groopdvater Usage In
The Vicinity Of Midco
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Qo-Scepe Coordicators Report.
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Quality Assurance Project
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Tecboical Wemoracdun: Mideco
11,
Round & avalrtical resclts.
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Through I.
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fIpco 11
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Through P,
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apd Mideo 11,

#ealth and Safety Plan
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Stody
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Guidaace oa luplenectation of the “Contribute to Remediil
Performanct® Rrovisioo.

Pisal Guidance for the Coordimatico of ATSDR Naalth
Aosessnent Aetivities with the Swperfupd kenedial Frocess.
Soperfond Selection of Remedy: Backgrouod

Bocusertajon ob Remaining lasues.

Supertund Public Bealtd Bvaluaticd Navual.

Interia Guidaoce oo Cospliance itk dpplicable or
Relevant and Mpproprate Requiresents.

§2 IR 32496 (8/20/87).

Isteris Guidatse on PkE's partitipatioc 1o RI/ES.

Interis Guidacce oo Adainistrative Records for Decisicos
oo Selection of CRRCLA Hesponse heticps.

Revised Procedurey for Placaivg acd Impleasotiog
Off Site Responst dctions.

TT ‘88 Region ¥ ROD Process Guidance. Mea: frim Cbief of

the Boergeacy & Remedial !elpgnse Brasch - Naste Ngat. Div,

Draft Goidance on Preparing Superiund Decasico
Bocusents: Tbe Proposed Plac and ROD.
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RECORD OF DECISTON SUMMARY
MIDOO IJ, GARY, INDIANA

I. SITE NAME, TOCATION AND DESCRIPTION

The Midco IT site is located at 5900 Industrial Highway (U.S. Route 12),
in Gary, Indiana (Figure 1). It is in the northwest quarter of Section
36, Township 37 North, Range 9 west. This is predominantly an industrial
area, where 34 other potential hazardous waste sites have been identified.
There are few residential hames, with the nearest residence about 1 mile
to the southeast. Also, there are remant natural area and wetlands in
the vicinity as well as areas of undeveloped land southeast of Midco IT.

The site covers approximately 7 acres of level sandy soil and fill
situated on the Calumet lacustrine Plain. It is midway between Lake
Michigan and the Grand Calumet River, which also flows into Lake Michigan.
It is 1.14 miles south of lake Michigan and 3/4 of a mile north of the
Grand Calumet River.

Midco IT is bordered by an auto salvage yard on the northwest, a ditch ard
the Conrail Railrvad right-of-way on the northeast, vacant private land on
the southeast, and Industrial Highway on the southwest. The Gary City
Airport is located on the other side of Industrial Highway. The ditch
along the northeast side of the site flows into the Grand Calumet River.

Topography:

The original relief of this site, as well as the surrounding area,
included alternating east and west trending, ridges and swales. However,
the topography of the site, aswellastheamnﬁma.rea, has been
extensively modified by man and is only locally preserved. The site
itself is now relatively flat and is underlain by £ill material and sard.
Since a surface removal action has been campleted, the remaining
contaminants of concern are in subsurface soils and materials, and the

graand water.
Ecology:

There are a mumber of relatively undisturbed, state-designated nature
preserves within a three-mile radius of the site. These areas as well as
other relatively undisturbed sites, provide habitat for a wide variety of
migratory and resident wildlife. The southern end of lake Michigan and
nearby habitats are a convergence area for migratory birds following the
north—-south bourdary of the lLake.

Wetland vegetation exists in the ditch that is adjacent to the northeast
border of Midco II. Mallard broocds were cbserved in this ditch. The
mallard has been designated as a Species of Special Emphasis by the U.S.
Fish and Wildlife Service. Midco IT is also within the range of the
Federally-endargered Indiana bat. In addition, Blanding's turtle, a State
of Indiana-designated endangered species was abserved near Midco II.
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Rabbits, robins and red-winged black birds, crayfish and snapping turtles
were also cbserved near the site.

Grourd water:

The surficial sand aquifer (Calumet aquifer) at the Midco IT site extends
to a depth of 45 to 50 feet beneath the site. Historically, the Calumet
aquifer was an jmportant ground water source but current aquifer use in
the vicinity of the Mido II site is limited. The Calumet aquifer is very
susceptible to contamination from surface sources because of the high
water table in the area and the very permeable sandy nature of the surface
soils. At a boring on the airport property, 62 feet of soft silty clay
and silty clay loam were encountered beneath the Calumet aquifer overlying
as much as 6 feet of hard, silty till. Available test data suggest that
the bedrock aquifer beneath the site contains abundant petroleum

. ‘The boring penetrated about 40 feet of heavy cil-saturated
vugular dolamite.

Figure 2 indicates the ground water flow in the Calumet agquifer at the
site. A subtle but persistent ground water high runs east and west
through the center of the site. Below the northeast part of the site, the
ground water migrates northeast into the adjacent ditch. Below the
sauthwest part of the site, the ground water migrates south under the Gary
City Airport and eventually into the Grand Calumet River. Because of the
very low grourd water gradient, the estimated velocity of the ground water
is only 21 feet per year to the northeast and 16 feet per year to the
south. The estimated ground water flow rate through the clay confining
layer below the Calumet aquifer is 3 feet per year.

The predaminant source of water for both potable and non-potable uses in
the Midco II area is lake Michigan. The well inventory conducted in the
Remedial Investigation identified 14 wells within one mile of the site.
Three are bedrock wells used by local businesses and the airport for non-
drinking purposes. Eleven are screened in the Calumet aquifer. Nine of
these are used by local businesses for non—-drinking purposes, and two are
residential wells that are no longer in use, although they were previously
used for drinking.

Surface Drainage

Surface drainage fram a small portion (less than 1/2 acre) of the
northeast end of the site flows directly into the ditch that is northeast
of the site. Over the rest of the site, slopes are 0-2 percent, and there
are no other drainage channels. Instead, the water temporarily ponds in
the center of the site where it eventually evaporates or recharges the
water. Surface drainage from the adjacent scrap yard and
Industrial Highway also flow into these temporary ponds on Midco II.

The water level in the ditch is intimately connected to the level in the
surficial aquifer. The ditch acts as a ground water sink, and grourd
water recharge fram Midco II contributes a substantial amount to its flow.
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The ditch flows to the southeast into the Grand Calumet River, which is 1-
1/4 mile southeast of the site. The gradient in the ditch is very low and
the surface drainage area is minimal. Run-off is low and flow in the
ditch is probably largely ground water recharge. In addition, vegetation
in the ditch slows the flow rate. These conditions suggest minimal flow
velocities ard greatly reduced sediment transport.

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

Waste operations, including drum storage, were initiated at Mideco II
during the summer of 1976 by the same operator as at Midco I. In Jaruary
1977, (following a major fire at Midco I) Midwest Industrial Waste
Disposal Company was incorporated ostensibly for operating the Midco II
site, and the operations at Midco I were transferred to Mideo II.
Operations included temporary bulk liquid and drum storage of waste and
reclaimable materials, neutralization of acids and caustics, and on-site
disposal via dumping into on-site pits, which allowed percolation into the
grourd water. One of these pits, called the filter pit, had an overflow
pipe leading into the ditch (Figure 3).

By April 1977, approximately 12,000 to 15,000 55-gallon drums of waste
materials were stored on site. In addition, approximately 10 above and
below ground tanks were acamulated and used to hold wastes. The drums
were stacked three high, and alorg with the tanks, were badly deteriorated
and leaking. The wastes included oils, oil sludges, chlorinated

solvents, paint solvents, paint sludges, acids, and spent cyanides. Also
present were waste saturated soils caused by leaking drums and spillage,
an open dump consisting mainly of drums, tires, and various wood wastes,
and an excavated pit containing unidentified sludges.

In May 1977, the Stream Pollution Control Board charged Midco IT with
improper storage of cyanide waste, operation of an open dump, failure to
obtain a construction or operation permit, and an improper discharge of
solvents, paint sludges, acids, and spent cyanides.

Oon August 15, 1977, a fire at Midco IT destroyed equipment, buildings, and
an estimated 50,000 to 60,000 drums, including drums of cyanide stored in
a building. A substantial mumber of drums containing chemical wastes
survived the fire, although most were in a very deteriorated condition.
This included 75-100 drums of cyanide.

On February 24, 1978, the lake County Circuit Court ordered Midwest
Solvent Disposal Company to remove and properly dispose of drums of
cyanide and other industrial wastes from Midco 1 and Midco IT within 90
days. This order was never obeyed.

In August 1979, the U.S. EPA sampled a paint tank, eight barrels, the
drainage ditch, drainage ditch sediment, and residue along the ditch.
Based on these results, the United States filed a camplaint in the Federal
District Court in Hammond, Indiana under Section 7003 of the Resource
Conservation and Recovery Act (RCRA) (Civil Action No. H-79-556). A
Preliminary Injunction and Temporary Restraining Order was granted on
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Jamary 31, 1980 that directed a Midco II property owner to report on
efforts to remove surface wastes from Midco II. On December 4, 1980, the
operators of Midwest Solvent Disposal Campany were ordered to submit to
U.S. EPA, a plan for the removal of all wastes stored on Midco II, and to
design a plan to determine the nature and extent of soil and ground water
contamination.

However, these court actions were ineffective, and in February 1981, the
U.S. EPA conducted an investigation to evaluate the possible presence of
an acute hazard to human health or the ernvironment which could be remedied
by short-term safeguards. In response to site conditions, the U.S. EPA
funded the installation of a 10-foot high fence around the site. The
fence was campleted in August 1981.

The U.S. EPA funded a hydrogeologic study of the site during 1981 to 1983,
in order to identify contaminants present in the soil and ground water,
determine the ground water flow characteristics, and ascertain the extent
of contamination attributable to site operations.

On January 19, 1984, the United States filed its First Amended Complaint
for Civil Action No. H-79-556, adding claims for injunctive relief under
Section 106 of the Camprehensive Envirormental Response Compensation and
Liability Act (CERCIA) and for recovery of response costs incurred by the
United States under Section 107 of CERCIA, and adkiing generator
defendants.

Fram February to March 1984, the U.S. EPA conducted emergency removal
activities, including the repair and extension of the site fence and the
removal of 413 drums of waste. From Jamuary - March 1985, U.S. EPA
removed the remaining drums (except for 5 drums containing FCB
contaminated soils), tanks and debris from the surface of the site.

At the end of July 1985, the U.S. EPA began emergency removal of the
sludge pit and filter bed contents (Figqure 3). These materials were
highly contaminated with PCBs and cyanide. The materials were excavated
and placed in separate piles on site. The sludge pit was backfilled with
crushed stone and the filter bed was backfilled with crushed stone and
debris from the site, such as old tires, tire rims and construction waste.
In December 1985, and January 1986, the PCB contaminated soil pile was
removed and disposed of in an off-site hazardous waste landfill, and most
of the cyanide contaminated pile was removed.

Midco IT was placed on the National Priorities List (NPL) in Octaober 1984.
The NPL is a list of abandoned or uncontrolled hazardous waste sites that
are eligible for investigation and remediation under CERCIA.

The U.S. EPA canpleted a Work Plan for a Remedial Investigation/
Feasibility Study (RI/FS) for this site in February 1985. The purpose of
the RI was to collect data needed to determine the full extent of hazards
remaining at the site and to evaluate alternatives for remedial actions.
The RI Workplan included geophysical, soil gas, soil, hydrogeoclogical,
surface water, surface sediment and ground water investigations. However,
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the U.S. EPA discontinued its work on the RI/FS in April 1985 when a group
of defendants agreed to conduct the RI/FS in accordance with the U.S. EPA-

approved Work Plan.

An agreement was formalized on June 19, 1985, by a Partial Consent Decree
in United States of America v. Midwest Solvent Recovery, Inc. et. al.
lodged with the United States District Court for the Northern District of
Indiana. IhisPartlalan;entDecreerequuedremtm*sementofpastcosts
and specified that an RI/FS be campleted in accordance with the U.S. EPA's
Work Plan for the Midco IT site by.the Defendants. ILitigation was stayed
until completion of the RI/FS.

The contractor for the defendants started work in May 1985. After review
of the first draft Remedial Investigation (RI) report, U.S. EPA required
additional sampling in February 1987. The sampling was campleted and a
final RI repoxtwasapprwedbyvs EPA in March 1988. The contractor
submitted the final FS report in February 1989.

ITI. QOMMUNITY RETATIONS

A public meeting was held on July 18, 1985, to explain the proposed
Remedial Investigation/Feasibility Study. U.S. EPA updated the community
on the status of the RI/FS using fact sheets in November 1987 and December
1988.

A Proposed Plan was prepared explaining alternatives evaluated and the
basis for preference for one altermative. The Plan was mailed to over 100
persons in the cammmnity. Availability of the Plan was published in two
local newpapers. A public meeting was held on April 27, 1989 in a high
school near the site.

Verbal public camments were received at the public meeting. Written
caments were received from a resident of Gary, the City of Hammond, the
Indiana Department of Highways, and the Midco Steering Cammittee, which
represents potentially responsible parties at the site. A summary of the
major comments, as well as U.S. EPA's response to them, is included in the

Responsiveness Summary in the Appendix.

The U.S. EPA-selected remedial actions identified in the Record of
Decision differ from the preferred alternative described in the Proposed
Plan in the following ways:

1. As an alternative to deep well injection, the option of
reinjection of the ground water back into the Calumet aquifer
is allowed following treatment, with the condition that this
operation not cause spreading of the salt plume.

2. A Treatability Variance is approved for the solidification/
stabilization (S/5) operation fram the lLand Disposal Restriction
(LIR) Treatment standards. This is being approved because
existing available data do not demonstrate that S§/S can attain 1LDR
treatment standards consistently for all soil and debris at this
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site. The Treatability Variance allows attaimment of standards
that have been demonstrated to be attainable for soil and debris.

IV. SCOPE AND ROLE OF RESFONSE ACTION

Remcval of the surface wastes as well as excavation and removal of
contaminated soil and waste materials from the sludge pit and filter bed
have been carpleted by U.S. EPA, (except for approximately 100 cubic yards
of contaminated soil from the filter bed which will remain on—site and be
addressed during the final remedial action}. This is the final remedial
action and will address the remaining contamination at the site including
contaminated subsurface soil and materials, contaminated ground water ard
contaminated sediments in the adjacent ditch.

V. SITE CHARACTERISTICS

The RI showed that on-site subsurface soils are highly contaminated by a
large mmber of chemicals. Ground water below the site is also highly
contaminated, but the contaminated ground water does not exterd very far
from the site. Same surface sediments in the ditch north of the site were
also highly contaminated. The ground water was also highly saline,
especially the lower part of the aquifer. The high salinity is theorized
to be largely due to leaching from fill on the Midco II site as well as on
adjacent properties. This filling occurred prior to the Midco operations.

Saurce:

On-site subsurface soils are a contimuing source of contaminants to the
ground water and surface water. Fifteen test trenches were excavated

into the most contaminated portions of the site and thirty samples were
collected to characterize the extent and nature of this source. Several
individual sources of contamination appear to exist in the northeastern,
central-northeastern and southeastern portions of the site. The minimum,
maxdimm and mean concentrations of chemicals detected in these samples are
sumarized in Table 1 in the Appendix. Elevated concentrations of the

following compounds (compared to background) were detected:

alumirm methylene chloride
arsenic acetone
baruim 2~butanone
cadmium chloroform
chromium 1,1, 1=trichloroethane
copper 1,2-dichloropropane
lead trichloroethene
nickel 1,1,2-trichloroethane
zinc benzene
1,4 dichlorophencl 4-methyl-2-pentanone
isophorone tetrachlorovethene
2,4—dimethylphencl toluene

ethylbenzene

total xylenes

phenol
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Various polyaromatic hydrocarbons and phthalates were detected in the low
my/kg range. PCBs were detected in several samples at levels below 50
ng/kg.

Total volatile organic compounds were as high as 0.38% by weight and
consisted predaminantly of ethylbenzene, toluene and xylene. Total semi-
volatile organic campounds were as high as 402 mg/kg and consisted
predominately of polyaramatic hydrocarbons, phthalates, alkanes, and iron
tricarbonyl (n-phenyl-2-pyridimyldmethylene) benzamine N,N;. Arsenic was
as high as 1,430 mg/kg, chramium as high as 1,960 my/kg, oopper as high as
4,640 mg/ky, lead as high as 2,810 mg/kg, zinc as high as 4650 mg/kg,
cadmium as high as 11 mg/kg and nickel as high as 1430 my/kg. The
concentrations of a mmber of inorganics in the on-site soils appear to be
correlated to the concentration of aluminum, including arsenic, cadmium,
lead, barium, chromium, copper, nickel, antimony and tin.

Surface water samples were collected at five locations in the ditch during
two rourds of sampling. An additional sanple was collected further
upstream on a later date. The maximm, minimm and average concentrations
are summarized in Table 1. Methylene chloride, 1,2-dichlorcethane,
acetone, trans-1,2-dichlorethene and cyanide were detected during both
rounds of sampling in locations adjacent to the site. The compounds
1,1,1-trichlorethane, 4-methyl-2-pentonone, toluene, xylenes, benzidene,
n-nitrosodiphenylamine and some phthalate compounds were detected in one
of the rounds of sampling. Some metals were also detected at what appear
to be elevated concentrations.

Surface Sediments:

Surface sediment samples were collected from the ditch in five locations
during two rounds of sampling and in three additional locations during the
first round. A third round of sampling included two additional sampling
locations farther upstream. The results show a large increase in
concentration of a number of hazardous substances adjacent to and for a
short distance downstream from the site. The concentrations drop off
quickly downstream from the site. These hazardous substances include:
methylene chloride; acetone, et]'lylbenzene, toluene, benzene, 2-butancne,
arsenic, n-nitroscdiphenyl amine, chlordane, phthalate campounds, PCBS,
polyaratatlc hydrocarbons, cyanide, chromium, and lead. The maximum,
minimm and average concentrations are summarized in Table 1. The results
for total volatile organic campounds are shown in Figure 4, and for total

semi-volatile organic campounds in Figure 5.
Ground Water:

Thirty-three monitoring wells were installed and sampled during two rounds
of sampling. Eight wells were installed and sampled in an additional
rord of sampling. The maximum, minimum and average concentrations of all
the grourd water samples are summarized in Table 1.
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An unanticipated result was that the aquifer in the vicinity of Midco II
is highly contaminated with salt consisting primarily of potasium, sodium
and chloride. The basal part of the aquifer contains as high as 60,000
my/]1 of chloride. The extent of this contamination is indicated by the
chloride isolines for the shallow wells in Figure 6 and the deep wells in
Figure 7. The shallow wells are relatively low in salt content compared
to the deeper wells. If the source was the fill, this suggests that the
salinity of the fill is largely leached out. It is probable that bulk
chemical disposal in the filter bed also contrilutes to the high salinity
in grourd water at the site.

Same ground water sampling results for hazardous substances are summarized
in Figures 8, 9, and 10. Cyanide was detected in the on—site ground water
in all but three wells. The highest cyanide value (7,830 ug/l) was
detected during Phase I at E10, located adjacent to the former filter bed.
The highest cyanide concentration in off-site wells were detected at
cluster F located very close to the former filter bed (Figure B).

VOCs were detected in all but two on-site monitoring clusters and in most
off-site wells (Figure 9). In general, deep wells had lower concentra-
tions of halogenated volatile hydrocarbons than shallower wells. Xetones
were detected in most on-site wells, as well as a number of off-site
monitoring wells. On site, the highest concentrations of toluene,
ethylbenzene, and total xylene were detected at E10, located close to the
former filter bed location, and the highest concentration of benzene on
site was detected at B10. Off site, volatile arcmatic hydrocarbons were
detected only at F10, F30, C10, MW8, and 130. Benzene was detected at
€10, MWs, and 130.

Figure 10 shows the total semivolatile concentrations in the ground water.
Similar to the total VOC results, the highest concentrations of total
semivolatiles were detected at E10. PAHs were detected in shallow on-site
wells at concentrations of less than 210 ug/l. The only PAH detected in
deeper on-site wells was 2-methylnaphthalene. PAHs were also detected in
same off-site wells. The concentrations of PAHs at the off-site,
upgradient well MWB were higher than detected in the on-site wells,
indicating an off-site source of these campounds. Phthalates were
detected on and off site. No evidence of PCB release to the ground water
within the site boundaries was found during the RI at the analytical
detection limits used. However, PCBs detected at C10 may have been a
result of Midco II operations.

Biocta:

The U.S. Fish and Wildlife Service collected samples of crayfish, snapping
turtles, small mammals and earthworms near Midco II. These samples were
analyzed for organic and inorganic hazardous substances. The results were
to the results in control samples. Although the U.S. Fish and
Wildlife Service has not yet issued its final report, preliminary results
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indicate that the following hazardous substarnces were frequently detected
at elevated concentrations relative to the contrvl samples: 2-butanone;
benzene; toluene; ethylbenzene; alumirmm; chromium; copper and lead. All
of these constituents were detected at elevated concentrations in soils,
graurd water, surface waters or sediments in on-site and in directly
affected areas.

SIMMARY OF SITE RISKS

For the future development scenario including usage of the ground water,
soil ingestion, and air exposure, an estimate of the health risks is as
follows:

Lifetime Qmlative
milative Chronic
Carcinogenic Non-carcinogenic
Risk* Risk Index*
Exposure to Ground Water 2.6 x 1072 124
Exposure to soils 3.3 x 1074 2.99

* From Table 4-21 of the Addendum to Public Comment Feasibility Study
The main compounds causing the carcinogenic risks are:

Ground water - trichloroethlene, methylene chloride, isophorone, 1,1~
dichloroethane, arsenic

Soils - PCBs, trichloroethlene, tetrachloroethene, arsenic, benzo(a)-
pyrene

The main campourds causing the chronic non—carcinegenic risks are:

Grourd water - 4-methyl-2-pentanone; methylene chloride: selenium;
arsenic; acetone; 2-butanone; and ethylbenzene.

Soils -~ ethylbenzene, xylenes, arsenic and tetrachloroethene.

The following hazardous substances were detected at concentrations
exceeding the Primary Drinking Water Regulation, Maximum Contaminant
levels (MCLs) (40 CFR 141) in ground water near the site: benzene; 1,1-
dichlorcethene; 1,2-dichlorpropane; ethylbenzene; 1,1, l-trichlorcethane;
trichloroethene; trans-1,2-dichloroethene; toluene; vinyl chloride;
xylenes; cadmium; chromium; lead; arsenic; silver; selenium; and barium.

A cammulative subchronic hazard index for an on-site future use scenario
was calaulated to be 27. This index is calculated by adding the ratios of
the estimated subchronic exposure rate (SER) to the Acceptable Subchronic
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Intake (ASI) for each chemical. The subchronic hazard index exceeded
unity for toluene due to inhalation while bathing, to selenium and cyanide
duetodrinkirgwaterirgstim,axﬁforccpperduetohgstimof
drinking water, and soil ingestion. If the subchronic hazard index is
lessﬂnnaeormdty,madvexsehealtheffectsmﬂdbeaq:ected

(Remedial Investigation of Midwest Solvent Disposal Campany (Midco II).
March 1988. p.6-55 and Table 6-17).

The estimated lifetime, carcinogenic risks to the nearest resident is

5 x 106 due to play and recreational activities in the ditch resulting in
exposure to arsenic, trichlorocethene, methylene chloride, isophorone, and
1,1-dichlorvethane that migrated from the site. (Remedlal Investigation
of Midwest Solvent Disposal Campany) (Midco IT). March 1988. Table 6-19).

Ifnoactlonlstakentocaxtamorrecoverthegrmn'ﬂmter contaminants
will contimie to migrate from the site and are predicted to affect ground
water in the area shown in Figure 11. Two water wells used for non-
druﬂungpnms&slocatadmﬂxeGaxyAuportpmpertyaremthepathof
the plume. No existing wells used for drinking purposes would be
affected. The ground water would also continue to contaminate the ditch
and cause the above-mentioned, human health risk to off-site residents as
well as envirommental effects.

It has been argued that the Calumet aquifer at Midco II should be
considered a Class III aquifer because of the high salinity, amd,
therefore, the aquifer should not be protected for drinking water usage.
However, becausethesalmltylsnotnaturalarﬂhasmtaffectedalarge
portion of the aquifer and because the ground water in at least same
portions of the aquifer is usable for drinking, U.S. EPA has determined
that the Calumet aquifer in the vicinity of Midco II is a Class II aquifer
and should be protected for drinking water usage.

It has also been argued that there should be considered no risk due to
future drinking water usage because the high salinity would prevent its
usage. However, there is no assurance that the hazardous substances will
always migrate within the salinity plume. In fact Figures, 6 and 7 show
that the shallow portion of the aquifer below the site (where the highest
hazardous substance contaminant levels exist) has a total dissolved solids
content of much less than 10,000 mg/1, mellmtusedmthethﬁen;rwﬂ
Injection Control Program as a cut-off pomt for drinking water usage. In
addition, a large portion of the salinity is due to the Midco II site and
possibly due to the Midco II operations.

Campounds detected in the drainage ditch and ponded area northeast of the
site which are above freshwater chronic water quality criteria include
cadmium, chromium, copper, iron, lead, mercury, nickel, silver, zinc,
cyanide and di-n-butylphthalate. The U.S. Fish and Wildlife Service noted
that there are no fish present in the ditch downstream from Midco II,
a;parentlyduetoccmtamjnatimmeidcoIIarﬂcthersam. The
Service believes that biota that do live in the v1c1n1ty of Midco II have
accumulated elevated concentrations of volatile and inorganic campounds
which adversely affect fish and wildlife resources.
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Contaminant migration fram Midco II through ground water and surface water
pathways moves to Lake Michigan. Significant migratory bird and
anadramous fish resources exist in Lake Michigan, and these could be
impacted.

VIII. DESCRIPTION OF ALTERNATIVES

A large mmber of alternmatives were screened, using engineering judgement
for applicability, past performance and implementability to address the
contaminated subsurface soil and fill materials, the contaminated ground
water ard contaminated surface sediments. Detailed evaluations were
conducted for 14 alternatives, which are combinations of the most
promising technologies. These technologies can be categorized as follows:

Contairment:

. mltilayered cap
. slurry wall

Ground Water Treatment:

purping of contaminated ground water and disposal in an
urderground injection well without treatment

paping of contaminated ground water, treatment and then disposal
in an underground injection well

. pumping of contaminated ground water and treatment by evaporation
Saurce Treatment:

. soil vapor extraction

. solidification/stabilization

. in=-situ vitrification

. incineration

Alternmatives providing for direct treatment or removal of contaminated
s0ils below the water table were eliminated for a mmber of reasons. For
one, treatment of soils below the water table would normally require
dewatering of the aquifer below the site prior to excavation. Dewatering
would require installation of a contairment barrier and disposal of a
large volume of contaminated ground water. Because of the time needed for
the injection well construction, the contaminated ground water fram
dewatering would have to be disposed of commercially. The nearest
camercial deep well is in Ohio, so this disposal would be expensive and
add transportation hazards. In addition, ground water pump and treatment
altermatives may address readily leachable contaminants by gradual removal
by natural ground water flushing. Contaminants that do not leach out will
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be unavailable for direct imgestion because they are below the water
table. Therefore, the source removal and treatment alternatives only
address contaminated subsurface soils and materials above the water table
and highly contaminated materials below the water table that can be
handled by localized dewatering.

The areal extent and depth of source treatment above the water table will
be determined by soil cleamp action levels (CAls). The extent and period
of operation of ground water treatment measures will be determined by
gmnﬂwaterms Surface sediments will be scraped up in the area shown
in Figure 12 to a depth that will leave the remaining sediments below the
s0il CAls. The CALs are defined in Section X, and includes attaimment of
MCLs in the ground water. 'Ihemcpectedaxealextentofsmrcearﬂmrface
sediment remediation required is shown in Figure 12. The expected aerial
extent of ground water remediation is shown in Figure 13. Applicable, or
relevant and appropriate requirements (ARARs) for the various altemmatives
are summarized in Tables 6, 7 and 8 in the Appendix. The fourteen
altermatives are sxmranzed below, including the status of campliance with
major ARARs.

Alternative 1: No Action

By law, U.S. EPA is required to consider the no-action altermative. No
action would be taken to address the source, the contaminated ground water
or surface water. The source would continue to cause contamination of the
ground water and surface waters. The contaminated ground water would
continue migrating off-site and may eventually affect nineteen ground
water wells.

Alternative 2: Access Restrictions With Cap

This alternative consists of the construction of a RCRA campliant multi-
layer cap over the entire site, an area of approximately 302,000 square
feet. The cap would include a low-permeability barrier layer to prevent
vertical migration of water, a lateral drainage layer and a vegetative
cover, as shown in Figure 14. A concrete conduit would be installed in
the ditch to carry surface water past the site.

The scraped contaminated sediments (estimated to be 1,200 cubic yards) and
areas of isolated soil contamination would be excavated and transported to
an off-site landfill for disposal.

Ground water use restrictions would be placed in the area shown in Figure
11. The two wells on the Gary Airport property would be replaced by a
connection to the mmicipal water system.

This and all the remaining alternatives would include installation of a
six foot chain link fence with 3-strand barbed wire around the site,
installing warning signs, and imposition of deed restrictions.

Ground water and surface water migration would be monitored regularly.
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1. Relevant and Appropriate Requirements:

This altermative would be consistent with hazardous waste landfill closure

of the Resource Conservation and Recovery Act (RCRA) (40 CFR
264.111, 264.116, 264.117, 264.310), and groud water monitoring

of RCRA (40 CFR 264.97, and 264.93). However, it would not
be consistent with the Primary Drinking Water Regulations (40 CFR 141) or
the RCRA corrective action requirements (40 CFR 264.100) because
oontamination from the site would continue to cause exceedance of the MCLs
in off-site ground water. It also would not be consistent with the
Anbiermt Water Quality Criteria (AWQC) for protection of aquatic life
because the contaminated ground water would recharge surface waters and
cause exceedance of the AWQC.

2. Applicable Requirements:

The off-site disposal of contaminated sediments would have to be in
capliance with U.S. EPA's off-site policy and all applicable RCRA, and
Department of Transportation (DOT) regulations.

Alternative 3: Oontairment

A clay slurry wall would be installed around the area where clean—up
action levels (CALs) are exceeded in soils above the water table and for
ground water. The wall would be keyed into the material confining layer
located 48 feet below the surface, and would be approximately 36 inches
wide and 2,900 feet larg.

Because of the high salt comtent and other contaminants at the site, bench
scale tests would be performed in order to determine the formulation for
the slurry. Bentonite clay may be affected by the high salinity, so
attupulgite clay may be used instead.

A multi-layer cap as described in Alternative 2 would be placed over

the area inside the slurry wall. A conduit would be installed as in
Alternative 2. Contaminated sediments would be scraped and contained
within the cap and slurry wall. Areas of discontinuous soil contamination
wauld be excavated and contained within the cap ard slurry wall. An
extraction well would be placed in the contairment area to lower the
ground water inside the wall by approximately 0.5 feet to insure an irward
ground water gradient. Initially, this would require disposal of
approximately 500,000 gallans of contaminated ground water. This would

be disposed of in the nearest cammercial deep well.

As with Alternative 2, the site would be fenced and posted, deed
restrictions imposed, and a monitoring program implemented.

1. Relevant and Appropriate Requirements:
This altemative would be consistent with RCRA hazardous waste landfill

closure recuirements. Because the ground water outside the slurry wall
would meet the CAls, this alternative would also be consistent with RCRA
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corrective action requirements, and the Primary Drinking Water
Regulations. After contaimment of the Midco II source, surface water
would shortly meet the AWQC (unless other sources are present).

2. Residual Risks:

Because no treatment is involved in this altermative, the residuals
contained within the slhurry wall ard cap would be the same as presently at
the site. The risks irnvolved in case the cap and slurry wall are damaged
or if residential development occurred on the site, would be the same as
the present site risks.

ive 4A: Water and Well jection

This and all other alternatives treating the ground water includes
installation and operation of ground water, extraction wells to intercept
trnecolmammtedgmmiwaterthatexceedsthecus The results of a
preliminary model, estimate that four extraction wells should be installed
to recover grournd water as shown in Figure 15. The total estimated
punping rate for the four wells is 28 gmm. The extraction wells would be
operated until ground water CAIs are met in all portions of the Calumet
aquifer affected by the site. Because the contaminated ground water would
be cantained, AWQC would shortly be attained in surface water, unless
prevented by other sources.

A Class I hazardous waste underground injection well would be installed.
The injection zone would be located approximately 2,250 feet below the
surface in the Mount Simon aquifer. The mrdergmn’d injection operation
may be cambined with the Midco I remedial action if this determined to be
cost effective. The 9th Avenue Dump remedial action may also include
utilizing the deep well fram Midco for disposal of saline waste water.

In these cases, the cambined treatment and disposal activities will
constitute an on-site action for purposes of the off-site policy, with the
exception that the transported wastes must be manifested.

The cambined treatment and disposal can be considered an on-site action
pursuant to Section 104 (d) (4) of CERCIA because the following criteria are
met (Interim RCRA/CERCIA Guidance on Non—Contiguous Sites and On—site
Management of Waste and Treatment Residue. FPorter. March 27, 1986.

OSWER Directive 8347-01):

1. The sites are close together:
2. The wastes are campatible:

3. The wastes will be managed as part of a highly reliable long-term
remedy;

4. The incremental short-term impacts to public health and the
envirorment will be minimal.
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l. Applicable Requirements:

The deep well injection must be in campliance with the Land Disposal
Restriction (ILIR) requirements of 40 CFR 268 and 40 CFR 148. The
following listed hazardous wastes have been disposed of on the site and
are contained in the contaminated subsurface soils, ground water and
surface sediments: F001, FOO2, F003, F005, FOO7, FOO8, F00S.

For this reason, before the ground water can be injected without
treatment, a petition to allow land disposal of waste prohibited under
Subtitle C of 40 CFR 268, must be granted by the U.S. EPA Administrator
pursuant to 40 CFR 268.6 and 40 CFR 148 Subpart C. This petition must
demonstrate that there will be no migration of hazardous constituents from
the injection zone for as long as the wastes remain hazardous.

Acrusssectionofthegeologyofthisareaisshoumin?igure 16. The
injection zone in the Mount Simon aquifer is separated by geological
formations from drinking water aquifers. Nearby class I ung

injection wells that are presently operating, have submitted petitions
pursuant to 40 CFR 268.6. These petitions are presently under review by
U.S. EPA.

The injection well must be constructed, installed, tested, monitored and
operated, closed and abandoned in accordance with U.S. EPA requirements
and conditions pursuant to 40 CFR 144 and 146. In addition, reporting
requirements must be in accordance with 40 CFR 144 and 146. Contaminated
sediments will be scraped and disposed off-site in accordance with the
U.S. EPA off-site policy and applicable RCRA and DOT requirements.

The remedial action may also require responses to operational problems,
and implementing corrective actions pursuant to 40 CFR 146.64, 144.67,
144.12, 144.51(d) and 144.55. This may include requirements for
construction, monitoring, reporting, well plugging and injection well
Closure as necessary to prevent movement of any contaminant into an
underground source of drinking water (U.S.D.W.) (40 CFR 144.3), due to
operation of the injection well. This may also require implementation of
remedial actions to restore any U.S.D.W. that becames contaminated as a
result of operation of the injection well, to background water quality to
the extent practical, pursuant to Section 3004(u) and 3008 (h) of the 1984
Hazardous and Solid Waste Amencdments.

2. Residual Risks and Relevant and Appropriate Requirements:

Natural attenuation and flushing of the source would ococcur during
operation of the ground water extraction system. However, same hazardous
substance residuals would remain in the subsurface soils. The residual
risks cannot be determined at this time. fTherefore, a site cover would
be placed over the contaminated soils that would be consistent with RCRA
hazardous waste landfill closure requirements (40 CFR 264.111, 264.116,
264.117, 264.310). The site would be fenced, deed restrictions imposed,
and a ground water monitoring system implemented consistent with RCRA
requirements.
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This altemative is the same as alternmative 4A except that the
contaminated grourd water would be treated to the extent necessary to meet
U.S. EPA requirements prior to the underground injection. For this
alternative, U.S. EPA approval of the underground injection well would be
required, but no petition demonstration would be needed.

Prior to the deep well injection, land Disposal Restrictions (LIR)
treatment standards would be met. Treatment requirements for listed
wastes FOO1, F002, F0O03, and FOO5 (40 CFR 268), would likely require an
air stripper and a liquid-phase gramnular activated carbon polish system.
Treatment may also be required for cyanide, chromium, lead and nickel to
meet the proposed treatment standards for listed wastes F007, F0O8 and
FO09 (F.R., Vol. 54, No. 7.). The LIR Treatment standards are listed in
Tables 19 and 20 (the standards for non-wastewaters would be applicable to
contaminated ground water).

It is anticipated that treatment units would be designed for an average
flow of 28 gpm. Air emissions from the air stripper would be controlled
most likely with a carbon canister. The degree of air emissions control
required is defined in Section X. Treatment residuals, which may include
spent carbon and metals sludge would be disposed of off-site in accordance
with U.S. EPA's Off-site Policy and applicable RCRA and DOT regulations.

As with alternative 4A, the treatment and underground injection well
system may be combined with Midco I.

Alternatively, the ground water could be treated and then reinjected into
the Calumet aquifer if reinjection is conducted in a manner that will
prevent spreading of the salt plume. At the end of the pumping, treatment
ard reinjection operation, the ground water at the site must meet the
ground water CALs (Section X). The goal of the remedial actions is to
restore the ground water quality. Normally, this would require that the
remedial action also reduce secondary (non-hazardous) contaminants such as
total dissolved solids (TDS) either to background levels or to Secondary
Maximum Contaminant Ievels (40 CFR 143). However, at Midco II, since
there are nearby contaminant sources, high levels of TDS would be left in
the ground water at the site at the completion of remedial actions.

Altermative 4E: Ground Water Puwping and Evaporation

A ground water extraction system would be installed and operated in the
same manner as in alternatives 4A and 4C. However, the contaminated
ground water would be treated by evaporation, instead of by separate
treatment operations carbined with deep well injection. All contaminants
would be concentrated into treatment residuals that would have to be
disposed of off-site in accordance with U.S. EPA's off-site policy and
applicable RCRA and DOT requirements. The residuals will include blow
down and salt cake. In addition, air stripping and carbon adsorption may
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be required prior to discharge of the condensate. Air emissions will have
to be controlled to meet the criteria described in Section X.

The blow down and carbon residuals would likely be commercially
incinerated. Cyanide and metals in the ground water would likely be
concentrated in the salt cake. If this occurs, land disposal of the salt
cake would likely not be allowed under the lLand Disposal Restrictions
requlations without prior destruction of the cyanide and treatment of
metals (F.R., Vol. 53, No. 7). See Table 20.

The final site cover and handling of contaminated sediments would be the
same as in altermatives 4A and 4C.

The evaporation system may be cambined with Midco I.

Altermative SA: FExcavation above the Ground Water Elevation and
Iandfilling

This alternative and alternatives 5C, S5E and 5G treat the source and
surface sediments, but not the ground water,

1. Excavation and Off-Site Disposal:

AspartofﬂmeFeasibilityStudyariskassessnentwascorﬂuctedto
estimate the risks to off-site residents and airport workers during
excavation activities due to volatilization of organic campounds and
fugitive dust emissions. Using very conservative assumptions, it was
estimated that the carcinogenic risk to the nearest residents may be

5.05 ¥ 10~8 and the risk to airport workers may be 1.1x10~%. Because
these risks are low, it is acceptable to conduct the excavation activity
without prior soil vapor extraction (SVE) as long as adequate protection
is provided to on-site workers, emissions are monitored, measures are
taken to minimize emissions during excavation, and provisions are made to
shut down the operation in case atmospheric conditions may cause levels of
exposure exceeding the criteria defined for air emissions in Section X.

An estimated 34,600 cubic yards of contaminated soil above the water table
and 500 cubic yards of contaminated surface sediments would be excavated
and disposed of off-site. All off-site disposal would be recuired to
conply with U.S. EPA's off-site policy and applicable RCRA and DOT
requlations. IDRs under 40 CFR 268 may not allow this alternative because
cyanide, metals and volatile organic campounds would not be treated (see
stardards for non-wastewaters in Tables 19 and 20).

2. Site Cover and Grourd Water:

The site would be restored to grade with uncontaminated fill. A conduit
would be installed in the ditch along the site. Over a long pericd of
time, ground water may attenuate to below CAls. However, in the meantime,
the ground water at the site would be highly contaminated and would
continue to migrate off-site. It may eventually affect ground water in
the area shown in Figure 11. Ground water usage restrictions would be
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imposed in this area, and the two wells an Gary Airport property would be
replaced by connections to the mmicipal water system. This action would
be consistent with RCRA ground water monitoring requirements. It would be
inconsistent with RCRA corrective action requirements and Primary Drinking
Water Stardards because MCIs would be exceeded in off-site ground water.
The AWQC may be exceeded in surface waters due to off-site migration of

the ground water.

The site would be fenced, deed restrictions imposed and ground water
monitoring implemented as in Altermative 2.

Alternative 5C: Excavation Above Water Table, Incineration and Ash
Solidification
Incineration:

As with Alternative 5a, measures would be taken to insure that air
emissions during excavation and handling of the subsurface material do not
exceed the criteria for air emissions defined in Section X.

Following excavation, the contaminated subsurface and sediment materijal
would be incinerated. RCRA regulations became applicable to the material
excavated and treated. It is anticipated that the incinerator would be a
transportable, rotary-cell type, approximately thirty-eight feet long with
a ten—foot inner diameter.

The incinerator is expected to have a capacity of approximately 17.5 tons
per hour. A secondary combustion chamber would be used to assure camplete
destruction of the wastes, and a caustic scrubber would neutralize acidic
flue gases and control particulate emissions. The incinerator would have
to meet the testing and performance standards in 40 CFR 264.341, 264.351,
264.343, 264.342, 7611.70 and special State of Indiana requirements
including a test burn and extensive stack sampling.

The incineration should destroy nearly all the organic compounds and
cyanide. The inorganics (other than cyanide) would largely remain in the
ash. The remaining lifetime carcinogenic risk in the ash due to direct
so0il ingestion would be approximately 2.77 x 107% due to arsenic.*
However, these levels of arsenic represent background concentrations.
The remaining cumilative chronic non-carcinogenic risk index due to soil
ingestion would be 2.8 due primarily to arsenic, antimony, beryllium and
chramium (VI) in the soil. The subchronic risk index would remain above
1.0 for toluene, copper, selenium and cyanide because ground water would
not be remediated. The metals in the ash may be irn a form that would
leach to a significant degree. However, past leaching from the soil has
caused ground water contamination by a mmber of metals.

* From addendum to Public Comment Draft Feasibility Study, March 7, 1989.
Table 4-21.
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The incineration at Midco IT may be cambined with the incineration at the
nearby Ninth Averue Dump site. For purposes of RCRA amd the U.S. EPA off-
site policy, the cambined action would be considered one site.

The incineration process mist satisfy the ILIRs for non-wastewaters for
listed wastes No. F0O1, F002, F003, F005, F007, F008, FO09 (see Tables 19
and 20). However, a capacity variance is in effect for waste categories
FOO1l, F002, FO03 and FOO5 in soil, waste and debris until November 1990.

Sclidification:

In addition to the risks remaining fram the ash, the concentrations of
same inorganic campourds (arsenic, chromium and lead) in the ash will be
similar to concentrations in same listed hazardous wastes for which
treatment is required prior to land disposal. This is shown in Table 9 in
the Appendix. For these reasons, solidification/stabilization (S/S) of
the ash will be required following the incineration. Following S/S, the
solidified mass must meet the IDR treatment standards (see Table 19 and
29), or meet standards for a Treatability Variance, if this is approved
pursuant to 40 CFR 268.44. In addition, if the ash is a hazardous wastes
by characteristic, D004, D005, D006, DOG7, D008, D009 or D010, LIRs for
these wastes may be applicable at the time of the action.

Site Cover ard Ground Water:

The incinerated/solidified material would be placed on-site. The design
of the final cover would depend on the results of the leachate tests on
the ash or solidified material. If the waste is delistable, a two-foot
s0il cover would be placed over the site. If not, a final cover in
campliance with applicable RCRA landfill closure requirements would be
installed.

As in Altermative 53, ground water monitoring, usage restrictions,
mmnicipal water connections, deed restrictions, and access restrictions
would be implemented. This altermative would be inconsistent with RCRA
corrective action requirements and Primary Drinking Water Regulations.

Altermative BE: Solidification

Two methods of mixing for sclidification are available. One irvolves
excavation, mixing above ground and replacement of the solidified material
on-site; the second involves in-situ addition of reagents and mixing.

Using either method of mixing, measures would be taken to insure that air
emissions during excavation and solidification do not exceed the criteria
for the air emissions defined in Section X.

1. Above Ground Mixing:

Subsurface materials above the ground water table and surface sediments
that exceed soil CALs would be excavated, mixed with water, binder and
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reagents in a tank and then placed back on site to cure. It is
anticipated that the contaminated materials would be fed to the mixer at
maximm rate of 75 cubic yards per hour. large items such as stumpe woul
be sifted out and sandwiched inside layers of solidified material on the
site.

Once the contaminated subsurface materials and sediments are excavated and
treated, the RCRA regulations became applicable. Pursuant to 40 CFR 268,
lmﬁdisposalofthetmatedmtenalwmldmtbeallowadmlessﬂmelm
treatment standards are attained (see Tables 19 and 20), or Treatability
Variance treatment standards are attained (see Table 21) (40 CFR 268.44).
Until November 1990, there are no IIR treatment standards in effect for
waste categories F001, F002, FOO3 and FO05 in soil, waste and debris
because of a capacity variance. The proposed IIR treatment standard for
cyanide requires destruction of cyanide rather than reduction in mobility.

Because it may be impossible to meet the IIR treatment standards for
cyanide by S/S, and because existing available data do not demonstrate
that full scale operation of S/S can attain the IIR treatment standards
consistently for all soil and debris at this site, this alternative will
camply with the LORs through a Treatability Variance. The requu'ed
treatment standards (based on results of Toxicity Characteristic Leaching
Procedure (TCLP) Tests) are summarized in Table 21. Constituents that are
not listed in Table 21 should be reduced in mobility by 90% based on TCLP
tests.

Requlations applicable to hazardous wastes by characteristic (D003, D004,
DOO5, D006, D007, D008, D009, DO10) may become applicable to the operation
by the time S/S is mplemented If only VOCs exceed the land Disposal
Restriction Standards, then a soil vapor extraction operation would be
conducted to assure attairme.nt of these standards.

2. In-situ Mixing:

As an alternmative to excavation and solidification, the subsurface so0il to
be remediated would be solidified in-situ. It is anticipated that the
system would utilize a crane-mounted mixing system. The mixing head would
be enclosed mabottan—openedcyluﬂertoallowclosedsystmmximof
the treatment chemicals with the soil. The bottomropened cylinder would
be lowered onto the soil and the mixing blades would be started, moving
through the depth in an up and down motion, while chemicals are
introduced. Vapors ard dust would be pulled into the vapor treatment
system, camposed of a dust collection system followed by in-line activated
carbon treatment. An induced draft fan would exhaust the treated air to
the atmosphere. At the campletion of a mixing, the blades would be
withdrawn and the cylinder removed. The cylinder would then be placed
adjacent to and overlapping the previous cylinder. This would be repeated
until the entire area has been treated. The surface sediments would be
scraped up and consolidated on-site for solidification.

Using in-situ mixing, the IDRs would not be applicable nor considered to
be relevant and appropriate. The 5/S will be considered successful if it
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reduces the mobility of contaminants so that leachate from the solid mass
will not cause exceedance of the Cleamup Action levels in the ground water
(see Section X). If leaching of VOCs may cause exceedance of ground water
CALs, but leaching of other constituents will not cause exceedance of
grourd water CAls (based on the treatability tests); then a soil vapor
extraction operation (as in Alternative 5A) will be conducted to assure
that leaching of VOCs does not cause exveedance of these CAlLs.

3. Residual Risks:

If the solidification/stabilization operation is successful, the exposures
due to direct soil ingestion and leaching to ground water should be nearly
eliminated.

Using solidification, the mobility of hazardous constituents would be
reduced through binding or entrapment of hazardous constituents in a solid
mass with low permeability that resists leaching. Same volatile organic
campounds will be driven off during the process, but these can be
controlled so that the effects on off-site and on-site persons would be
negligible. S/S has been selected as the best demonstrated available
technology (BOAT) or part of a BDAT for treatment of a number of RCRA
hazardous wastes for the land Disposal Restrictions (40 CFR 268). These
include the following listed hazardous wastes: F006, K001, K015, K022,
K048, K049, K050, K051, K052, K061, K086, K087, Ki0l. These listed
hazardous wastes contain the following hazardous constituents: cadmium,
chromium, lead, nickel, silver, arsenic, and selenium (40 CFR 268,
promlgated August 17, 1988). S/S is considered a potentially applicable
technology for treatment of hazardous wastes by characteristic mmbers
D004, D005, D006, D007, DOO8, and DO1O, which contain arsenic, barium,
cadmium, chromium, lead, and selenium (F.R., Vol. 54, No. 7, p. 1098-
1099).

The S/S process has weaknesses. Some constituents interfere with the
bonding with waste materials. This includes high organic content (>45%
by weight), semivolatile organic compounds greater than 1.0%, cyanide
greater than 3,000 ppm, and high oil and grease (>10%). In addition,
halide may retard setting, and soluble manganese, tin, zinc, copper and
lead salts increase the leachability potential (Technology Screening Guide
for Treatment of CERCLA Soils and Sludges, EPA/540/2-88/004. Sept. 1988).
Midco II subsurface materials contain halides, and elevated zinc,
manganese, copper and lead. Mideco II differs fram Midco I in that Midco
IT does not contain the same high concentrations of semivolatile campounds
and cyanide.

In addition, the long term integrity of the solidified material is not
well documented because few projects have been in place for long periods
of time. This is of concern because organic constituents are usually not
considered to be treated by this process but only encapsulated. There is
very little data available on the applicability of S/5 to cyanide wastes.
In one study, the mobility of arsenic was increased by orders of magnitude
by the §/S. Chromium and arsenic are difficult to solidify and may
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require specialized binders. Organic lead may not be effectively treated
by S/S (F.R., Vol. 54, No. 7, pp. 1098, 1099).

Therefore, U.S. EPA can not be sure how successful S/S will be at
Midco II until treatability tests are completed. These tests are being
initiated. In addition, treatability tests are needed to determine the
proper formulation for the solidification reagents.

4. Final Site Cover:

If the subsurface materials are excavated, RCRA hazardous waste
regulations become applicable, and the final site cover must meet RCRA
lardfill closure requirements, unless the waste is delisted pursuant to 40
CFR 260.22. However, RCRA does not presently utilize leach testing

in the delisting of organic compourxis. The final site cover
mst also protect the solidified material fraom degradation due to
environmental factors such as acid rain amd the freeze-thaw cycle.

If in-situ mixing is used, RCRA landfill closure requirements are not
applicable. However, these requirements may be considered relevant and
appropriate by U.S. EPA depending on the results of the treatability
study. At a minimum, the cover must protect the solidified material from
etwu'onmerrtal degradation, minimize maintenance, pramote drainage, and
minimize ercsion.

5. Grournd Water and Access:

Ground water usage restrictions, well comnections, deed restrictions,
access restrictions and monitoring would be implemented as in altermative
S5A. This alternative would be inconsistent with RCRA corrective action
requirements and Primary Drinking Water Regulations.

Altermative 5G: In—Situ Vitrification

In this thermal treatment process, a square array of four electrodes are
inserted into the ground to the desired treatment depth of 4.5 feet. A
conductive mixture of flaked graphite and glass frit is placed among the
electrodes as a path for the current. Voltage is applied to the
electrodes to establish a current in the starter path. The resultant
power heats the starter path and surrounding soil up to 3600°F. The soil
becames molten at temperatures between 2000° and 2500°F. As the vitrified
zone grows it incorporates non-volatile elements and destroys organic
campounds by pyrolysis. Pyrolyzed products move to the surface where they
cambust. A hood over the process collects off-gases for treatment. The
hood remains over the melt until gassing stops, in approximately four
days. Thus, two hoods are required for sequential batch processing. The
vitrified mass is left in place and any subsidence is backfilled with
clean fill ard seeded. In addition, contaminated sediments would be
scraped and transported to the site for vitrification.

The advantages of in-situ vitrification include that excavation is not
required (except for surface sediments, which would be scraped up and
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consol idated on-site for vitrification), air emissions are controlled in
place, organiccmpcm‘ﬂsmdestrvyedarﬂimrganiccmpcmﬂsm
incorporated into a glassy solid matrix resistant to leaching and more
durable than granite or marble (Technology Screening Guide for Treatment
of CERCIA Soils and Sludges, EPA/540/2-88/004, Sept. 1988}.

Disadvantages of in-situ vitrification include that although it has been
tested in pilot studies, it has not been demonstrated in a full scale
commercial application. In addition, the camercial availability of the
equipment is limited. The presence of ground water only five feet below
the surface severely limits the economic practicability because of the
energy in driving off water. The presence of buried metals and
combustible solids below the surface may also cause problems in the
operation (Technology Screening Guide for Treatment of CERCIA Soils and
Sludges, EPRA/540/2-88/004, Sept. 1988).

Becausetheorganiccmpamdsaxedatroyedarﬂinorganiccmpcmﬂs
incorporated into a solid mass resistant to leaching, it is expected that
the treated material will be delistable. If tests show that the residue
is delistable, only a soil cover would be placed over the site.

Ground water usage restrictions, well connections, deed restrictions,
acoess restrictions and monitoring would be implemented as in altermative
SA. This alternmative would be inconsistent with RCRA corrective action
requirements and Primary Drinking Water Requlations.

Altemative 6: Containment with Soil Vapor Extraction and Solidification

This altermative cambines the source treatment measures in altermative 5E
with the contairment measures in alternative 3. The advantage of this
alternative over alternative 3 alone is that the risks from residual
subsurface soil contamination within the contairnment barrier would be
nearly eliminated. The contaminants in the ground water would remain lbut
they would be contained within the slurry wall.

Should the slurry wall fail, the ground water in the area shown in Figure
13 may eventually be affected. Although the contamination may eventually
atteruate, the risks fram ingestion of ground water on the site itself
would remain very high for a long time.

If successful, the S/S process would nearly eliminate the remaining risks
due to the source.

Altermative 7: Ground Water Pumping and Deep Well Injection with
Solidification

This alternative combines the source treatment measures in altermative 5E
with the ground water treatment measures in altermative 4A.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring and maintenance
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would be required because the long-term effectiveness of §/5 is not well
documented.

i H ing, Treatment and Deep Well Inrjectjon
1idif, i

This alternative cambines the source treatment measures in alternative SE
with the ground water treatment measures in alternative 4C.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring would be
recuired because the long-term effectiveness of S/S is not well
documented.

Alternative 9: Ground Water Pumping and Eveporation with Solidification

This alternative combines the source treatment measures in alternative SE
with the ground water treatment measures in alternative 4E.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring would be
required because the long-term effectiveness of S/S is not well
docaented.

IX. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

In selecting the final remedial actions for Superfund sites, U.S. EPA
oonsiders the following nine criteria:

1. Overall Protection of Human Health and the Enviromment: addresses
whether or not a remedy provides adequate protection, and describes how
risks are eliminated, reduced or controlled through treatment, engineering
controls, or institutional controls.

2. Compliance with ARARs: addresses whether or not a remedy will meet
all of the applicable or relevant and appropriate (ARARS) requirements of
other envirommental statutes and/or provide grounds for invoking a waiver.

3. Long-term effectiveness and permanence: refers to the ability of a
remedy to maintain reliable protection of human health and the enviromment
over time once cleamup goals have been met.

4. Reduction of toxicity, mobility, or volume (TMV): is the anticipated
performance of the treatment technologies a remedy may employ.

5. Short-term effectiveness: irvolves the period of time needed to
achieve protection and any adverse impacts on human health and the
environment that may be posed during the construction and implementation
period until cleanup goals are achieved.
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6. Implementabiljty: is the technical and administrative feasibility of
a remedy, including the availability of goods and services needed to
implement the chosen solution.

7. Cost: includes capital and operation and maintenance costs.

8. Support Agency Acceptance: indicates whether, based on its review of
the RI/FS ard Proposed Plan, the state agency (the Indiana Department of
Environmental Management) concurs, opposes, or has no camment on the
preferred alternative.

9, Cammmnity Acceptance: will be assessed from the public comments
received.

These nine criteria incorporate factors required to be addressed in the
remedy selection process in SARA Section 121.

A camparison of the fourteen altermatives using the nine criteria is
included in Tables 10, 11 and 12. A comparison of costs among the
fourteen alternatives is in Table 13. Table 14 compares sane major
factors considered in the effectiveness evaluation among the fourteen
alternatives. These Tables are included in the Appendix.

The no—-action alternmative (1) is unacceptable because ARARs for
grourdwater and surface waters would be exceeded and human health and
ernvirommental risks from continued air emissions and groundwater migration
will be unacceptable.

Altermatives that address only the source (alternatives 2, 5A, 5C, and 5G)
are unacceptable because although groundwater and surface water
contamination may eventually atteruate, this will take many years
(estimate 107-175 years). In the meantime, ARARs for the groundwater amd
surface water would be exceeded, the groundwater plume would eventually
affect a large area, and biota may be adversely affected by groundwater
recharge to surface waters ard air emissions.

The contaimment alternatives 3 and 6 would provide protection to human
health and the enwiroment for as long as the site cap and slurry wall
are maintained. However, the high salt and organic concentrations may
affect the permeability of the slurry wall, resulting in the need to
replace it in the long term. If future development occurs or the cap or
slurry wall are damaged, the resulting health risks may be similar to no
action for altermative 3, and to altermatives addressing only the source
for altermative 6. Costs for remedying failure would be similar to but
higher then the original installation. In that case, the total cost for a
contaimment alternative would be similar to the cost for remedial actions
that treat both the source and the ground water.

Alternatives that include only treatment of the ground water (4A, 4C, 4E)
would attain a considerable degree of permanent protection. Contaminants
presently in the ground water and contaminants that are flushed into the
ground water would be reduced in toxicity, mobility, and volume (TMV) by
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operation of the ground water treatment system over a long period of time.
The site cover and access restrictions would protect against on-site
direct ingestion and direct contact risks.

At the campletion of the ground water action, residual contamination will
remain under the site cover, although it will be reduced from the present
coditions. It is uncertain what residual risks will remain. It is
possible that mobile contaminants will remain under the cover after
campletion of the ground water treatment actions. If the cover is
subsequently disturbed or degraded, these residuals will again cause
ground water contamination. Even if relatively mobile components, such as
wolatile organic campounds and cyanide are flushed fram the soil, the
residual risks due to direct ingestion in case of future development would
be: 2.7 x 104 lifetime carcinogenic risk due to arsenic, and a chronic
non-carcinogenic index of 2.8. In addition subchronic risks from copper
would likely remain. In addition, arsenic, lead and chromium are present
in some of the subsurface material at concentrations similar to those in
same listed hazardous wastes, for which treatment is required prior to
land disposal pursuant to 40 CFR 268 (see Table 9).

For these reasons, an alternative that combines a source treatment measure
with a ground water treatment measure is needed. S/S would address all
risks due to the source if it is successful. The effectiveness of 5/S5 at
Midco IT would be evaluated by treatability tests prior to its
implementation.

Coampared to S/S, incineration followed by S/S would more reliably treat
the organic compounds. However, incineration is considerably more
expensive than S/S by itself, and, if S/S is successful, incineration
would do little to further reduce risks.

Vitrification, if it worked, would more reliably address both the organic
and inorganic contaminants. It also treats both organic and inorganic
cawpounds in one operaticn, which is an advantage. However, there is a
large degree of uncertainty about whether vitrification is practical at
this site because of the hich water table. In addition, it is estimated
to be considerably more expensive than S/S and, if S/S is successful,
would do little to further reduce risks.

All the ground water treatment alternatives would result in attaining
ARARS ard providing long-term protection of the Calumet aquifer at the
site when conbined with a source treatment altermative. They differ only
in their method of treatment and disposal of the highly saline
contaminated grourd water. The treatment and deep well injection
alternative (4C) may substantially reduce ™V of contaminants in the
ground water prior to deep well injection.

Organic campourds would be removed by stripping and carbon absorption.

If residuals from this treatment are incinerated, this would provide
permanent treatment of these contaminants. If they are landfilled, the
disposal may not be considered any more permanent than deep well injection
without treatment. If cyanide treatment is required, a chlorination
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process may be used, which should permanently destroy the cyanide. Metals
may be removed by precipitation. The metals sludge would be landfilled
but may require solidification first. This disposal may not be considered
more permanent than deep well injection without treatment.

The evaporation alternative (4E) would reduce the volume of all
contaminants and the toaxicity of contaminants in the blow down by
incineration. However, extensive treatment of the salt cake would likely
be required prior to land disposal under the RCRA land Disposal
Restrictions. If such treatment is not required, alternmative 4E would
include disposal of significant quantities of hazardous wastes in off-site
landfills.

The deep well injection without treatment alternative (4A) would not
reduce ™MV of contaminants in the ground water. However, if a petition to
allow land disposal is approved by U.S. EPA, this alternative should
provide permanent human health and envirormental protection since the
petition must demonstrate that there will be no migration from the
injection zone while the wastes remain hazardous. In addition,
altermnative 4A is considerable less expensive than altermative 4C.

X. THE SELECTED REMEDY

U.S. EPA selects either alternative 7 or 8 for implementation at Midco II.
These alternatives are described in Sections XIII and IX. Alternative 7
will be implemented if a petition to allow injection of waste prohibited
under 40 CFR Part 148 Subpart B is approved by U.S. EPA. In this case,
the permanence of the remedial action would be considered equivalent to
alternative 8, and alternative 7 is less expensive. If a petition is not
approved, alternative 8 will be implemented.

The selected alternative will also include site access restrictions and
imposition of deed restrictions, as appropriate. Either alternative will
include treatment of the source by §/§. This is the least expensive
alternative that will permanently recuce ™V of the source ard be fully
protective of human health and the enviromment. However, implementation
of this source remedial action depends on the results of the treatability
tests for S/S. If the treatability tests show that S/S will not provide a
significant reduction in mobility of the hazardous substances of concern,
the ROD will be recpened and a different source control measure will be
selected. A more detailed cost breakdown for these altermatives is in
Tables 15 and 16 in the Appendix.

Clean Up Action levels (CAls):
Soil Clean Up Action Levels:

All subsurface materials affected by the site or by Midco operations that
exceed any of the following risk based levels will be treated:
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Cumilative Lifetime Carcinogenic Risk =1x
CQumlative Chronic Noncarcinogenic Index = 1.0
Subchronic Risk Index = 1.0

Grourd Water Clean Up Action Levels:

All portions of the Calumet aquifer affected by the site or by Midco
operations that exceed any of following risk-based levels will be
recovered and treated (except as provided for in the

discussion). The grourd water pumping, treatment and disposal system
shall continue to operate until the hazardous substances in all portions
of the Calumet aquifer affected by the site or by Midco operations are
reduced below each of these risk-based levels (except as provided for in
the subsequent discussion). Applying the CAls throughout the contaminated
plume is consistent with F.R., Vol. 53, No 245, p. 51426.

Qumilative Lifetime Carcinogenic Risk 1075
Cunulative Noncarcinogenic Index
Subchronic Risk
Primary MCLs (40 CFR 141)
chronic AWQC for protection of aquatic life multiplied by a factor 3.6

1lx
1.0
1.0

Evaluation of Attairment of CAls:

The risk levels will be calculated from the soil and ground water
analytical results using the assumptions listed in Tables 2, 3, 4 and 5

in the Appendix (except that in place of the average site concentration,
actual measured soil and ground water concentrations in each sample
location will be used, ard soil ingestion rates for chronic exposures of
0.2 gram per day for ages 1-6 and 0.1 gram per day for older age groups
will be used), the procedures in the Superfund Public Health Evaluation
Marnual and U.S. EPA's most recently published carcinogenic potency factors
and reference doses,

For inorganic campourds in ground water, the analytical results from
filtered samples will be used. The analytical procedures will at least
reach the analytical detection limits listed in Tables 17 and 18 in the
Apperdix. Constituents that are not detected shall not be included in
risk calculations. Constituents that are detected below background
concentrations identified in Tables 17 ard 18 shall not be included in the
risk calculations.

If only one constituent is detected in ground water at a concentration
that is calculated to potentially cause a lifetime, incremental
carcinogenic risk of 1 x 10™° or greater, and an MCL has been pramulgated
for this constituent pursuant to 40 CFR 141, then the MCL will be the CAL
for that constituent. In addition, that constituent will not be used in
the amulative risk calculation.
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JUSTIFICATION FOR USE OF 10™> RISK IEVEL:

Use of the 1 X 1072 lifetime amulative carcinogenic risk level as
opposed to the 1 X 1076 level is considered more apprq:nate for a soil
QAL for this site because residential development is unlikely because of
the industrial usage of the area.

Use of the 1 X 1072 lifetime, cumlative carcinogenic risk level is
considerednoreammprmte forthegmnﬂwaterCALasqposedtothelX

=6 level because the Calumet aquifer is little used in the vicinity of
the Site, and because there are multiple contaminant sources that are
affectmg the Calumet aquifer in the vicinity of the Site. In addition,
the 31070 level is generally well below the analytical detection limits for
the constituents of concern.

CRITERTA FOR CONTROL OF ATR EMISSIONS:

Each separate source of air emissions shall be controlled to prevent
exposures to the nearest resident and workers on adjacent propertles fram
causing an estimated anmlatlve, incremental, lifetime carcinogenic risk
exceed.mg 1 x 10~7. Ssince there are multlple operatlons that cause air
emissions, each must be controlled to the 1 x 10~/ carcinogenic risk level
to assure that the total risk will be less than 1 x 1076, "The following
operations will be considered separate sources:

1. Subsurface soil excavation and handling:.
2. Emissions from S/S;
3. Emissions from ground water treatment.

The risk levels will be calculated using conservative assumptions, the
procedures in the U.S. EPA Public Health Evaluation Manual and qu:osure
Assessment Marual, and the most recent U.S. EPA published carcinogenic
pctency factor. The emissions must also be controlled to prevent any non-
carc:-.nogemc risk either on-site or off-site. Fugitive dust must be
controlled in compliance with State of Indiana requirements.

The selected remedial actions will be protective of human health and the
ernvironment, will attain applicable or relevant and appropriate Federal
and State requirements and are cost effective. The remedy satisfies the
statutory preference for remedies that employ treatment that reduces
toxicity, mobility or volume as a principal element and utilizes permanent
solutions and alternative treatment technologies to the maximum extent
practicable.

'IheStateofIrﬂlanalseJqJected‘boooncurmththe selected remedial
actions. Altho.lghtherelssarepabllcooncemabwtthedeepmll
injectlon operation, it is believed that the protective measures required
in U.s. EPA's Underground Injection Control Program coupled with source
(s0il) treatment provide a more acceptable technology for the cammmnity
than the further degradation of the existing Calumet aquifer or the Grard
Calumet River.
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Because the remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted within five years
after camencement of remedial actions to ensure that the remedy continues
to provide adequate protection of human health and the envirorment.
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Chorolorm 3.10E+01
Clyyserw U 2.00E+08 3
Creaol $.00E.02 N 5.00E-01  T.8ER ND 1.MEL0  1.18E-0t ND 2.00E-01  4.00E-02 NOD S$ATEON  BTAE-D2
Cibercoluan U
[Ol-nbntyl phEnRiAN 1.70E+05 ND 240E-0)  1.M1E-04 ND 40E.01  1.54E-02 WD 220604 S.80E-08 ND 1.19E-01  S.04E-0]
1,1 -Dichiorosthare J.00E+0 ] 3.00E-01 158602 ND BME-0t 4. ME-DZ ND 105601 S 1E-N NO 197E-01  ZHIE-02
1,1-Dichiorosthery $.80E+01 NO §.206-08 JATE-be NO 2.08E-03 2.08E-04 NO ND ND
Trare- 1. 2-dchior oWtlne $.90E+01 ND 4.80E.00 2.ME-00 ND T00E-01 S.7SE-O2 ND 1.80E+00 1.88E-01 N 24A8E0Y  2.48E-02
2.4-Dicrtorophanal 3.00E.02 ND 20603 RMME-O« O ND ND ND 218E-00  VLESE-04
1.2-Dichioroprapans 8. 10E+ 0 ND TREL2  A04E-D) N 100E-01 49703 ] 280602 1003 ND ISE02 IS1E-00
Cietyt phihalate 1.428.02 ND 2 A0E-2  1.E-0 w 190602 1.83E-03 WD 8.64E-03 S.206-04 LY 838E-0)  B.7E-O4
2. 4-Dimethyphenal U 9.60F.01 ™MD 1L.ME-01  VE-02 ND 8.00E-01 317E-02 ND $I3E-02  T.aeE-83 ND 2E-01  L.0E-02
Cloctyl pruhalss 3.80E.00 L w ND ND INIE-C) Z5VE-04
Ehyhenzens 1.90E.03 ND S.40E.00 TAXED1 [ ] L20E01 1 28E.00 ND 2.05E+00 4. BREOU ND TI2E00 T7.706-01
Fuoranthere U J80E«O4
Fuorers U 7.30E+0d WD ASE-03 1.9E-Da 1] 140802 7.00£-04 ND 164803  1,106-04 N 40ED) 4 E-D4
oprarone L 8.70E.01 ND 2.00E«01  $.28E .01 ND 1.60E+01 S.00E-01 ND T.02E.00 B.41E- 2] 491E«00 J.68E-01
2-Metyiraphiralere U ND 1.106-01  1.0aE22 NO 240601 tOTE-O2 ND 387E-02 §.03E-0) No T39£-02 9.23E-0)
Wethytlens chioroe 5 SOE-00 N 2.60E+01 1.S8E.00 ND ND 8.18E+00 B.01E-01 ND ZATELD1 2. ME+00
4-Motyl-2-partanors U NO 1.800€+02 7.E-m ND 400802 R OME.0 NO $.63E.01 4.09E.00 ND 1.82E+02 1.24E+01
| Naphthalers ND 2 40E-01 L0OE-OF ND .00E-02 1.38E-02 ND S.44E-02 1 20E-2 NO 3.94E-02 B.0VEDY
[
4.4 -DDE 440800
PCBe
Prenantvers U 1. 40E+ 00 ND 4.006-00 D40E-O4 ND $008-03 ROME-02 NO 1.84E-03 2O0E-O4 ND 1.76E-00 t25E-Da
Phanot t 42E«01 MO 18031 AR L -] #80E-01 $.%4E-02 ND A48E-0 D260 ND 203£-01 I.ME-02
Pyrere U 3.80E+ 04
TorachioosThang 3.84E.02 ND 2ELT  STMED ND 3.108.0t  1.39€-02 o S.07E02 S A0E-03 ND 108601 T.TTE-0)
Tolusne 3.00E.02 ND 3.00E+01 R E2E.00 ND A.40E.01 S.O8E+00 ND 1.23E.01 1.61E«0 ND 2.95E+01  1.08E.00
1.1.1- Trichioroethane 1.52E+02 ND 1.00€+00 §.78E-02 ND 5.O0E+00  1TIE-OY ] AS8tE01  JME-R ND 3BE01  IMEN2
‘Trichioroethers 1.29E.Q2 ND A 40E-01 1BAE.00 [ -] 240E+02 1.00E.01 NO 1L84E01 1116000 ND B42E+01 S04Ee00
Viret chiorice S.70E. O SA0E02  B.75E04 ND TITE-03  B.27E-04 NO
Xylone 2.808.02 N 22001 R13E.00 N $40E+0t D ATE.00 NO 7.72€+00 1.29E+30 N 1.9CE+01 2.05E+00
Arvimony
1,4-Dichiorobanyens +.70E+03
1,2-Dichiorotsnzens 1.70E.03
1.2 A-Trichiorobenterws # 206,00
&-Chioroardew U
Aceorapriwiens U 2.80E.03
indenol { 2 3-ofpyrene U 1.80E.08
Dibanzols,hjardvacens 3. J0E+D8
Baraol u 1.60E«08
1,1.2.2- Tewrachior cethars 118602
1,1.2- Trichioronthane 5 $OE.01
| 4- Nyoantirs U N 2.206-00 947802 NS SB4E-06 BBE-O0 ND NO ND
1.40E+0%
1.70E.08
J.W0EL02
1. 10E. 02
1.08E+0% -
4. 580E- 01 N TESE 2A7EM ND BME4 AME-D8 ND ND WD
4 SOF g1 N B2CE0Y D.IGE-O4 ND 203604 2008 ND ND NO
N S.00E-03 20304 N 3.00E-02 2 RIE-On ND L] NO
1.39E.01 [ ] 1.00E-02 4.35E-04 ND 1.50E02 4.34£-04 WO AME0S  2HIE-O4 ND IME-03  TIE-04
ND 9. ME-0E  0.J4E-8 NO N ND
MO 7] ) N YYZE0S % 32E-08 |
N, NO WAL

U. CONSTARTS FOR THE ENVINOMMENTAL MEDUA AVAI
" = REFERENCE DOSE AVAILABLE, THEREFORE, CONSIDERED IN THE FINAL 18 VALUES




WORKEHEET 1. CONTINUED MA::T ¥ }
oc:
" SEGWIENTE FEDRIENTE
woes PHASE 1 PHASE 2 TRENCHES
{ Il
e, I — Y a7 o — 2 - — v p—TT
BOPE+02  EV2E<08 r ) V.040+ 02 Tk e (% 171) .Mk 0 L 13E+ 1 +04 TEEcO4 188505 BANEA04
Arsaric R30E+00 B40Es01  104E.01 | PROEe00 2726400  8.40E+01 | 1.80€40"  3.20E+01 R E3Ee01 ND 1436403 1 EL02
Barkum ABOE00 3. ME.02  0.08E«0) | TH0E.00 4 026.00 1.33E.02 14TE+02 $95E.02 3.7E.02 ND 1.ME«03  v.00E.02
1 L. -] 000E.00 2.0VE+00 N 2.30E+00 9. 70E-01 L] 1,00€+01 2.9IE.00
(Cadrium a0k 090600  3.405.00 | tOOE.00 S 40E«00 4. E00 | 0.30E400 140401 1.00E.01 ND 2.00€+01  4.B3E+00
Calabum U THMED4  123E.0F B.ITE«O4 | 4. 70Ee00 140606 4.6IEo04 | 2 94Ee0d  0.TPEO4 B.71Ee04 | 5706400 L01E-04  E72E404
|Chrermium 1.00Ee00  1.08E409  1.7TOE.02 | 240Ee00 0 RE.00  1.026.02 1L.BIE-02  TO3E+02 4 R8E.02 ND 1.8E+01 2 ME«02
Canan U ] S.00E+00  1.408400 w 100K 477E.00 | 2O0E«01 £.90E.01 4008401 ] 2.a0k.01 A.2E 00
|Copper S.00E«00 RABE4D]  GPSE02 | 0.40E00  1IOE.OF  S.00E403 | 11ME403  S.T1E+01  B.9OE.D3 20000 4.78E.03 1.61E+0)
on U 3A41ED)  AIEOL 1005004 | 4076403  1ABEMS 3 PIE.04 | BUIE403  BPEAO4  4PUE.O4 | 2OTE.CY  B18E.O4 1 20E.0
Laad A00E+00 4STESDZ 1016402 | 4006400 ORTCOE  AIOELOZ | DBTELOZ  1.99E.03 L07E«02 | Z.BOE«00C 2 BVEL03  4.29E.02
Magrashan L) TEMEO3  O.75Ce04 RO0E08 | S0IE403 130004  B.00E03 | 4.00FE.03  1.10E+04  BAZE.DI 3.406+03 3.BBE.04 1.T2E o O
Mangarese U T4TE02  3.0SE.03 104608 | 1016002 1.MEDS 4. 00F402 | 24E402  0.88Fe02  £.10E«82 | 0.00E.01 1.92€+03  B.84E.02
ND LE0E-01  P43E.02 ND $.00E-01  2.wE-0t [ 4] 1 B0E+00 1 84E-0t
L] [ ] 1.046.02 B.POE.00 L 1] 018608  LYRE02 | 0.80F«01 3. 10E«D2  1.71E402 N 1.43€+03 1.48E «02
|Potessium U LMEE+O2  1.30E«03  SATE«OZ | THOE02  £.335e00 2.0E.01 | 1.81E.0 0.88£.03 4 ME.0] 215E+02 4. 78E403 L. ME.02
Solarsum ] TROE«00  TABE-01 | 010801  4B0E+00  3.97E.00 ND 3. M0E.00  1.86E400
Sivar "] BAOE00  R1ME00 | 1408400 1.708400 1.00FE«00 | 1406401 180Ee01  1.40E+07 | 1.BOE00 $.10E+00 2.78E.00
Sodum U B196e02  1.84Ee0)  T44Ea02 | RARECOR  CO7E004  2RIG03 | 1126400  9.04E.03 S481E«0) | 1088402 J83E«0)  B.TZEWO2
Tralum | ND 1.10E+00 15760y
™y L10E+00 1308402 R42E+01 { 7306400 4308401  2.29E.00 ND 129602  2.15E.01
Vanaghum 440E+00 F40E/D1  A.02E.01 | 3506400 tRME4OY IAZE.01 | 220E400  3.TOE4G1  2RBELOY [, <] 4.ME+02 T TIEO
e LI0E01  RITESD) B0EE02 | 3.00E«01 2.00Ee03 OBIE+02 | S.04E.02  1.41€403 t08E.03 | L.BOE00 4.05€+00 1.0ME.0)
Cyarian U ND 440E«01  B.14E.00 L -] T.02E<02 1.03E402 NG 1.M1E+02  T.13E+01 ND 1.MEs02 1.51E+01
Aceraphthers U NO 2 20E-01 A STE-D2 NO 1.60E+01 4.00E+00 ND S.40E+D0 e.82€-01
Acotone 8. 00£.02 110E+01  $.53E.00 ND 1.40E+00 3. TE-01 ND 2.70E.01 248501 -] BY0E+01  $.18E.00
Andtveoern U w T0E-01 122601 ND 1.408+01  R.O0E.00 NO B40E+0C  1.38E00 N 1.80E+01 1.57E+00
Benitorn ND L20E-02 400853 N 2.00E-03 4.00E-04 ND 1.10€-02 L TEE-00 ND 2.10E -2 1.33€6-03
Benzoja jativecens N 1.00E+00 6.43E-01 ND 21.30% .00 AMNE01 ND 1.00E«00 4 B0E.00 ND 3.10E.0¢ $.19€-01
Berrolajpyrans N 120600 4 4TE-DV ND 1.10E.01  2.75E+00 ND 2.80E«00  2.23E-01
Berizod Ak horsnthere U ND 2.40E+00 790601 WD 1,10E+01 2.78E+00 ND 4.50E+00 2.40E-01
Bngcic ackd U
B -stwireay johhalew ND 0.80E+00 1.056E+00 ND 4.40E+02 $.ME.OY 1.00E.01 $.80E.02 2.32€.02 ND 200E.02 1.83E+01
2-Butanorw (MEK) ND S20E-03 L3IE-0] | T.M0E2 30000 1.BIE-01 NO S.80E+0Y  2.83E.01 ] 1.40E+01  $.90E+00
Carton dedfde ND L1001 A VIE-02 N .36 02 AME-0 ND 4.60E-03 1.5JE-04
Chiarosthars U
Criorolorm ND L80E-01  LRIE-L2 ] 420602 6.00E-03 WD J40E03  1.0IE-D4
Crwysere U ND 1.80E.00 .9TE-01 L -] 106401 2.7ME.00 NO 3. T0E«01 0.23E+00 ND 1.80E«00 7.42E-01
Croenl ] NO O ] 9.106 22 1.30E-02 NO 1.00E00 4.03E.02
v NO 2 80E-01 S.87E-02 L ] $.30E.00 12BELO2
Oh-n-tuiyt prihalaw N 1.80E+00 LME-0t N 240E«02 SB1E.0 NO $.10E.02 1.87E«02 L ] 1.00E+0t 1.28€«00
1, t-Dichiorsethans
1,1-Dichioroetrene
Trare-1,2-dchioroethane NO 2 t0E-0) L00E-04 ND 3.20€-00 3. RE-04
2.4-Dictorophanal NO 2T0E+01  B.00E.Dt
1,2-Dichioropropans ND L 20E-03 L 14E-04 WD 4 00E-01 4.2E.01
v phbaise ) 1.00E-01  $.00E-03
2.4-Drmetrwiphenal U ND T.70E.00  3.40E-01
Diactyl phinalew [ ] 4.80E.00 A.87E-01 L, ] 1.80E.02 3 ME.01 ND 2.70E+02 B.80E.01 ND 2.40E.01 2.48E 00
£hy®enzens ND 1.808.02 27160t ND §.80E.02 t.63E+02 NG 3.10€.02 4. 00E+02 ND T.80E+02  0.R2E.0O
P st U ND 8.70€.00 1.01€+00 [ <] 1.208-01 4. NE-02 NO $O0E-00 2.25E+00 WD §.90€ «.00 T.ME-0
Fuorers U ND 3 TOE-02 S.40E-02 N 1.80E+01  4.30E.00 ND 1.10E+01 1. GE«00
wophorore U ND 1.00€e01  t.43E00 D .00E+01 JOCE.00
2-Metyiraphihalens 1) ND 2.00E+00 S.24E-01 N 4. 90E.01 $.4JE 00 ND §.40E.01 Z0E.0 b o) P.0E Ot $.M4E 01
Metwiens chorcs MO 2 10E0F AATE-O2 ND #.00E.01 1. 18E+01 ND IB0EL00  1.08E.00 N 2.30E€+01 1.08E +00
4 hiotryt-2 perianors U L -] 1L.O0EDY 1.43E-02 ND 2.70E+01 0. 2E-01
1 ND 7.00E« 00 1.16E+00 ND $.20E.01 1.HE.0 ND 4 80E«01 t.BSE.Q1 ND 4.70E+01 $ T1E.00
M- u ND 4.00E-00 487802 ND 2.00E02 T.AE01 o] J.00E+02  1.19E.02 ND 4 A0E. 00 1.8 01
4.4 -D0E ND 2.80E-02 $.67TE-04
PCEe ND 3.00E+01 A2OE.00 L +] 0.20E+00 1.31€«00 ND 3.40E«0t B ME.00 NO 4.10E+01  §.12E.00
Prerardvers U L o] 1.M0E.00 T1.80E.01 [ ] 2 00E+01 S.04E 00 NO 7.00€.01 1.88E+01 ND 2.0CE+01 §.00E+00
Phenol L] 340€.00 1.$7E-01
Pyrovs U ND 2.80E.00 T.11E-n ND L.108.01 1.08E «00 ND $.30E.01 1.3E«01 2] 8.00E.00 1 43E 00
Tav achioroethers ND 3.40E+00  4.00E-01 [ +] 1.00E«01 1. ME.00
Tolusne NO 1.00E+02 R87E.01 ND L70E«08 3 V9E.01 NO §.80E-01 2.50E.01 N 1.10E«0)  7.10€.01
1.1, Trichioronthane 3] ND Np w 1.40E+01 $.E-0
Trichioroshans L ] JAE00 AIE-0 L ] 3.30£+01 1.48€ 00
Viry! chiaride
Kytpr o $.30E.02 75TEDt D 180603  $.18E.02 ND 1.10E«0) 3 83E.02 N 1.00E+03  1.98E.02
1.80€ « 00 1.20E+01 4.336+00 $.206+00 13602 AMEL ND 1.88E-01 L1E02
1,4-Dichioroberzens ND 1.400E+50 & 4TE-02
1.2-Dichiorpbent ecw ND $.80€.00 1.8JE-01
1.2.4- Trichiorobera erw ND 1.10F.00  J4YE-02
1] ND §.40E.01 1.00£ +00
v ND L20EM 4.5TE-02 N 1.40E+00  46TE-D2
el 1 2 Jodpyrers U ND 4.00E-01 1.87E-01 N> 2 +0E-01 1.582E-02
Tabareolahjerwyscens [ +] 220E-01 3.94E-02 N +.50E -01 7.00E-03
ghijperylere U ND 090601 L30E-01 N 120601 2.77E.02
1,41 2-Tevachiorosthare N IF0E-02 107E-Qa
1.1.2-Trichir osthane ND 1.70E. DO ® 15E-D2
4 Nroaniing U
< » ND 1.00E-01 1.43E-02 L+ #.ME+ % 1.6E.00 NO 1.80E.01 2. 75E.00 ND 3.90E-01 1 WE-02
L 8.40E-01 1.20£-0! o E0E0t RAOGELQY O S.RE01 T20E.0 ND 1.50€+01  #43E-05
N 3.00E 02 1.00E03
180E-02 #.40E-D3
AL MEDUL AVAICABLE

CONSTANTE FOR THE ERVIRGHMENTAL
U « REFERENCE DOSE AVAILABLE, THEREFORE. CONSIDERED IN THE FINAL 1§ VALUES




WORKRHEET 1. CONTINUED ANALYET: BCL
oc:
Frast 3 - PrABE 3
GROUND WATER BEDUENTY
CHEWRCAL W %’ WEaN — %‘ — oy
[ Adirvarvam U L] Yot TMEDZ .4 +0d X
Arwardc 140800 RARE-O1 SME- 1.TCE .00 S.40E.01 2MEM
Setm S.008 -2 408800 1.48E.00 1.40E-01 23002 112800
Berylium W L1GE.01 2.ME.00
Cairmivam N 4.90€.00 143800
JCalskon U 1208 02 1.008.03 S24E.02 LIDE 04 SAVEDe 414804
Chramdum 2 MOE.00 1. 70E+02 95801
Caten U L X 2] 2.30E-2 1.23E-02 IMEL0 TA0E 00 5.40€.00
[Capper 4 E- 170802 $.75E-03 TO0E .01 ROTE«D T.24E.02
i .E0 LT2E02 4436 J.08E.03 4B5E.04 2A8E+D¢
Lot [ d L2082 o 1.70E+01 4028402 1.73E.a2
Ydogremisn U 1.34E .01 3.0sk.02 128802 $ 20E,04 1.80€+04 13304
angaee U 40603 RMELY - TOSE-0 tPSEL 02 1 20E-03 034,02
daraury 0 LOOE-04 RS0E-05 w 1.10E+00 $.20E01
L w 1O02E02 AHTELO01
Pomashen U w 14380 AME02 W 2ME.0 SATE02
Sainrdam N 150682 190802
Sdvar L. 1.00E-C2 HA8E-04
Sodum U 5.8 E00 LK .00 BOE 02 N LISE.02 T208 02
Tralm Lt w0 110802 1.758-43
™ U
Vanadom w $.008-02 .02 §A0€ 00 t.7E.02 S.ASE.01
e s0e-2 S.A38-01 TN 1.00E .02 ROTE.L3 [ 3125 -]
[Oyorise U o ay08-02 TME-0 [+ SADE 0 150 00
{Acwaghihane U
|Acnione W S.00E.00 0.00&.00
[Antwecare U L < B.80E-01 TRIEDY
Banzene
Barrol Lanty acane w 190201 SETEL2
[ Barw of ajpyrane [ +] 1.00E-01 BETELT
Banzolt Shjluxaniene U " BAOED TH0E0
Bargoic aad |}
Bl 2 -ath iyl jph el ate ATOE-2 42060 TMEL2
2-Butanone (MEK) w BODE 50 0.00E 00 N 000802 3.008-03
Carton deutice
[ Cloremihane U A
Chiarolorm
Clvyssr U [ +] 2.00E-01 1.80E-01
|Cromal
Ohbenrohran U
Di-n-buyt phihaiss w $.80E01 2.83E-01
1,1-Oahioronihane
1,1 -Oichiorosiene
Trarw-1 2 domarosthans
2. 4-Olahicraphenol
1.2-Dichiorapropane
Dialyl ph sl vin
L 4-Camathiphanst U
Diachyl phihaias
Eihvyibantane
Fucrarthers U w0 49080 RATEOL
|PMucrere U
[ leophorone U
2-ddetynaphhees U w 5. JOEQ2 10082
Mafwiena shiarise ND 0.00£.+00 0.00E 00
d-biatrwt-2 -perdanane U
Maphhalene U =] . I0E2 4302
N asodipharlaning U
4.8-D0F
P
Phanstvers U o 2 00E-01 12TE-01
Prvervol
Pyea U 7 40E-02 IM0EC 24280
W
T ehader
1.1,1-Trichdo aslars
T rechiarosters
Viryl shiorise
Nybarp
1
A-Dlatearatyatree
1.2-Dsohorobany ane
1.2 4 Trichiorobanz ene
4-Cricrasndes U
Acaraphivias U
eona | 2. 3-ofipyrena G
Obare e Nanreoens
v
1.4, 2.2.Tet achiorosthans
1.1 2-Trichicr cbihane.
[ &M cmribre U
Chiordane:
Busty! barieyl phihatam |
Carton i schiceide
Banriding
2.4-0iniu oichuana
4-Miyophand U
el 2-chiorosoTyim sthane U
Bia(2-chicroeyletas
Binl 2-ohviaromscpe apyliether
[Heptachir aposids

“Thees sacimant reauits ars conaldwred

badkground, s ware ot usad In salacion of INECa v OOMExR s
U = UHKNOWN, NO TORICITY CONSTANTS FOR THE ENVIRONMENTAL MEDWA AY NLABLE
P = REFERENCE DOSE AVALABLE, THEREFORE, COMBOERED IN THE FiNAL I VALUES




Siandard Parameters Used for Calculation of Dosage and Intake

fab1e 2

Paramater Adult Child age 6-12 Child age 2-6
Physical Characterisiics
Average Body Weight 70 kg (1,2) 29 kg (3) 16 kg (3)
Average Surtace Asea 18150 em2 (1) 10470 em2 (3) 6980 cm2(3)
Activity Characteristics
Amount of Water Ingested Daily 2 Kters (1) ) 1 lter (2) 1 er (2)
Amount of Air Breathed Daily 20m3 (1) H1ma (1) &m3 (1)
Amount of Fish Consumed Daily 65¢g(1)
Soil Ingested (Pica) Daily 10g(N)
Frequency of Water Use for Swimming 7 daysiyr (1) 7 days/yr (1)
Duration of Exposure While Swimming 2.6 hes/day (1) 2.6 hre/day (1)
Percentage of Surface Area Immersed 0.8 (4) 0.8 (4) 0.8 (4)
While Bathing
Length of Exposure While Bathing 20 min (5) 20 min (5) 20 min (5)
Length of Additional Exposure After Bathing 10 min (5) 10 min {5) 10 min (5)
Amount of Air Breathed While Bathing .55 m3 (1).{5) 60 m3 (1).(5) 49 m3 (1),{5)
Volume of Showerstall 3m3(5) ama(s) 3m3 (5)
Volume of Bathroom 10m3 (5) 10 m3 (5) 10 m3 (5}
Volume of Water Used While Showering 200 Sters{5) 200 ers(5) 200 liters(S)
Malerlal Characteristics
Dust Adherence 0.51 mg/cm3 {6)
Transler Rano of Contaminam From Waler 1/10000 (4)
o A
Mass Flux Ram (waker-based) 0.2-0.5 mg/em2hw {1)

(1) US. EPA, 1986a

{2) U.S. EPA, October 1986
{3) U.S. EPA, 1985d

(4) US. EPA, 1984b

(5) Symms, 1986

(6) Lepow, 1974



Table 3

Table 6-5.
MIDCO N

Exposure Pathway Analysis
On-site Future Use Scenario

EXPOSURE
MEDIA PATHWAY MECHANISM TYPE OF EXPOSURE SELECTED FOR ANALYSIS
Alr Waste Reaction Volatilization Darmal Contact No - not likely, site covered with fill
Inhalation with partial vegetative cover
Contaminated Hll/soll Volatilization Inhalation Yes
Contaminated fill/soll Fugitive dust Dermal! Contact No - not likely, site covered with fill

Ground Water

Soils
{Sedimants)

Surface Wster

Surface water

Movement through
aquiler - use through
residential and
Industrial weils

Centaminated fill/soil

Ground water discharge
10 drainage ditch

Volatilization
Drinking water

Bathing
Household Use
Fuglti.ve dust
Casual contact

Volatilization

Inhalation
inhalation
Ingestion

Dermal contact
Inhalation

Inhalation

-

Dermal contact
Inhalation
Ingastion

Dermal contact
Ingestion

Inhalation

Bioaccumulation

with partial vegetative cover
Yas - covered under surlace water
Yes - local wells used

Yeas - local wells used
Yas - local wells used

Yes

Yes

No

Yas - PICA

Yes
No - not used for drinking water

Yes

No - currently under invastigation
by U.5. Fish and Wildlita




Table 6-5. (Continued)
MIDCO i

Exposure Pathway Analysia
Nesrest Rosldence Scenarlo

EXPOSURE
MEDIA PATHWAY MECHANISM TYPE OF EXPOSURE SELECTED FOR ANALYSIS
Alr Waste Reaction Volalilization Dermal Contact No - not likely, site covered with fill
inhalation with partial vegetation
Contaminated fill/soil Volatilization Inhalation Yes - probably low exposure levels

Ground Waler

Soils
(Sedimanis)

Stho‘ Waler

Contaminated surface
walar

Movement through
aquiler - use through
residential and
industrial wells

Contaminated fill/soil

ground water
discharge ko Grand
Calumet River

ground waler
discharge to Lake
Michigan

Ground water discharge
to drainage ditch

Adsorption to dusts

Volatilization

Drinking water

Bathing
Hand-washing
industrial/Household

Use

Adsorption to dusts

Casual contact
Volatilization/aerosols

Recreation/Fishing

Casual contact

Volatilization

Dermal Contact
Inhalation

Inhalation

Ingestion

Dermal cantact
Inhaiation

Dermal contact
Inhaiation

inhalation

Dermal contact
Inhalation
Ingestion

Dermal contact
{nhalation
Ingestion

Dermal contact
Inhalation

Bioaccumulation

Dermal contact
Ingestion

Inhalation

Bioaccumulation

No - not likely, sita covered with fill
with partial vegelation

Yes

No -drinking water well removed
from contamination
No - well removed from contamination

No - well removed from contamination

Mo
Mo
No

Yas - contact probably mimimal, dilution
Yes
No - not used lor drinking water

Yes - contact probably minimal, dilution
Yes
No - curfently under investigalion
by U.S. Fish and Wildlife
Yes
No - not used lor drinking waler

Yes

No - currently under investigation
by U.S. Fish and Wildlife

s e TLTTE S K
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Table 6 - 8
Midco I
ﬂ Routes of Exposure Used in Calculation of Intakes
- Exposed Routes of Exposure
g Exposure Scenario  Population Dermal Ingestion Inhalation
On-site Scenario Child 2-6 Play in Soil Drinking Water Household Air
E Bathing PICA Bathing
] . Child 6-12 Play in Soil Drinking Water Household Air
- Play in Surface Water Bathing
Bathing
Adult Recreation in Surface Drinking Water Household Air
{' Water Bathing
- Bathing
- Nearest Residence  Child 2-6 Household Air
- Child 6-12 Play in Surface Water Household Air
e N Adult Recreation in Surface Household Air
Water

LI

boaae SR St Y

Table 4
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Table

Table 6 ~ 9
MIDCO il

Characteristics of Subchronic/Chronic Exposure Scenarios

Subchronic Exposure

Chronic Exposure

Route of Exposure Media Activity Population Characteristics Characteristics
Darmsl Soil Play Child age 2-€ Three exposure events (hands One exposure event (hands only)
Child age 6-12 only} at average concentration per day, 150 days per year, at
or one avent at highest conc., average conceniration
whichever is greatest
Surface Water Recreation Child age 6-12 Threa hours of exposure {20% One hout of exposure (20% ol
Adult of body) at average concentralion body), 150 days per year, al
or one hour at highest conceniration, average concentration
whichever s graatest
Ground Water Showering/ Child age 2-6 One hour of exposure (80% of bady) 20 minutes ol exposura (0% of
Bathing Child age 6-12 at average concnetration or 20 min. body) at average concentration 365
Adult at highest concentration, whichever days/year
ls greatest
Ingesilon Soil Pica Child age 2-6 5§ gram per day al average 1 gram per day, 150 days per
concantration of 1 grams at year, at average concentration
highest concentration, whichever is
greatest
Ground Water Drinking Child age 2-6 3 liters at averaga concantiation of . 1 liter per day, 365 days per year,
Water Child age 6-12 1 fiter at highest concentration al average concentration
whichaver is greatest
Aduilt 6 liters at average conceniralion of 2 liters per day, 365 days per yeal,

2 [iters at highest concentration,
whichever Is greatest

al averaga concentration

I |




Table 6 - 8 (continued)

MIDCO N

Characleristics ol Subchronic/Chronic Exposurs Scenarios (Continued)

Subchronic Exposure

Chronic Exposure

Route of Exposure Media Activity Population Characteristics Characlteristics
inhalation Combined Soil/ Homa Child age 2-6 24 hours of exposure 160 m on-site 18 houwrs of exposure, 365 days
Surface Water Child age 6-12 and 1609 m off-slte from source at per yaar, 160 m from source on-site
Emission average predicted emission rate or and 1609 m from source off-site at
18 hr at highest predicted emission average predicted emission rate
rate, whichever Is greatest
Adult 24 hours of exposure 160 m on-site 16 hours of exposure, 365 days
and 1609 m olf-site from source at per year, 160 m from source on-site
average predicied emission rate or and 1609 m from source off-site at
16 hr at highest predicted amission average predicted gmission rate
rate, whichaver Is greatest
Ground Watar Showaerlng/ Child age 2-6 Ona hour of exposure at average 20 minutes of exposure, 365 days
Bathing Child age 6-12 concentration or 20 minutes at per year at average concentration
Aduht highest concentration, whichever
is greatest
Home Child age 2-6 24 hours of exposure at 0.0001 x 16 howrs of exposura, 365 days
Child age 6-12 the average ground water conc. per year, al 0.0001 x the avelage
or 16 hours at 0.0001 x the ground water concentration
highast concentration, whichever is :
greatest
Adult 24 hours ol exposure at 0.0001 x 16 hours of exposure, 365 days

tha average ground water conc.

or 16 hours at 0.000% x the
highest concentration, whichever is
groatest

per year, al 0.0001 x the average
ground water concentration

-
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LOCATION

TABLE ]1-la
MIDCD I1
LOCATION.SPECIFIC REQUIREMINTS

FEQUIREMENT MND CITATION

Table ¢

APPLTICABIL [ By

wathan 100 yesr floodpleain

Wathan fleodplein

Within salt dome formation,
uwnderground wine, Or cave

Within sres where action may
csuse irrepsrable harm, loss,
or destruction of significant
artifacts

Histotic project owned or
contrelled by federal sgency

Critical hsbitst upon which
endsngered specles ot
thteatenec species depends

Wetland

Wetland

Wilderness ares

wilgiife refuge

Area affecting stream or river

Within area affecting
national wild, scenmir, er
recreational rivet

Within cosstal rone

Dceans or waters of the
United States

Within 200 feet of fault
displaced ;n Halocens time

Higratory barg flight pattern

Ares affecting lekes anc
stfeams

Habitat for marine mammapls

Leke 1n Indisna

Within floodplain in Indiana

Indisna haditst upon which
nongame or endangeted
species depend

Within Indians nature preserve

TSD facility must be designed, constructed, operated,
and mganteined to svoid washout
(aD CFR 244.18(b))

Action in floodplain to evoid adverse effects, minimize
potential hars, Testors and preserve natursl snd beneficinl
values

(Executive Qrder 11988, Protection of Flaodplains,

(a0 COFR &, Appendix A))

RCRA harardous waste placement of non-conteinerized or
bulk liquid harsrdous waste probibited
(40 OFR 264.18)c))

Action to recover snd presetve artifacts
(Kationsl Archeological end Historica)l Preservation Act
(16 U.5.C. Section 469; 36 (FR Part 65)

Actioh to preserve hastoric properties; planning of sctien
to mynimize hare to National Historic Landmarks

(Mational Hastoric Preservetion Act Section 106 {16 U.5.C.
470 et seq.; 3 CFR Part 800)

Action to conserve endsngered speciea or thremtened species,
including consultation with the Department of Interior
(Endengered Species Act of 1973 (16 U.S.C, 1531 et seq.;

50 CFR Part 200, 50 YR Pert 402)

Action to mimamize the destruction, loss, or degradation
of wetlands

(Executave Order ]1930. Protection of Wetlanas,

40 OFR &, Appendix A

Action to prohibit discharge of dredged or f1l] materaal
anto wetland without permat
(Clean Water Act Section 404; 40 CFR Parts 230, 231)

Federally-owned srea designated ss wilderness mres must be
asdministered in such manner as will leave it unimpaired
a8 wilderness end to preserve its wilderness charscter

(Wilderness Act (16 U.S.C. 1131 et seq.); 50 CFR 35,1 et seq.)

Only action sllowed under the provisions of 16 U.S.0. Section

668 0d(c) say be undertaken 1n aress that sre part of the
National Waldlife Refuge System
(U.5.C. 658dd et seq.; 50 CFR Part 27)

Action during diversion, channeling or other sctivity that
modifies a stresm or river end sffects f1sh or wildlife
(Fash and Wildlife Coordanation Act [lé U.S5.G. 651 et. seq.,
a0 OFR 6.302))

Avord taking or sssisting 1n action that will have direct
edverse effects of scenit river

(5ceric Rivers Act (16 U.5.C. 127) et seq. Sectin 7 (a));
4D CTR 6.302 (e})

Conduct sctivities affecting the cosstal rone in manner
consistent with spproved State -anngement srograms
(Coasts] Zone Mansgement Act {16 U.5.

Action to dispase of dredge and fil] material 13 prohabited
without e permit

(Clean Water Act Section 404 TFR 125 Subpart M; Harine
Protection Rescurces and Senctuary Act Section 103)

New trestment, storage or disposal of hazardous weste
prohabited

(80 OFR 264.18(a))

Migratory Bire Treaty Act

Anadromous Fiwh Conservation Act

Marine Mamma] Pretection Act

Lake Preservation Act
(13-2-11.13

Flood Control Act
{13-2-22,

Nongame ano Endangered Species Act
(la-2-8)

Nature Preserves Ac:
(14-4-5)

C. Section 145% et seq.)?

Wot applicable

Not spplicsble

Not wpplicable

Not applicable

Mot sppiicable

ot spplicable

Applicable to wetlands on or
near site

Applicable to wet]lands on or
near Bite

Not applicable

Not spplicable

Appliceble to stres» or river
on or near site gffected by
tempdiation sctivities

Sot spplicable

“ot spplicabie

Applicable to stresm of river
on or nesT site affectea by
Femgdiation actilvities

Not sppliceble

Applicable to eres affected by
by remediation sctiviljes

Applicable top lske of 3:Teas O
or feal $1te affesled by
remediation gctivities

Not applicable

Not spplicable

%ot appliceble

‘ot applicable

ot epplicable
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Table 7

TABLE [-15
MIDCO II
ACTION-SPECIFIC REQUIREMENTS
Page 1 of S
Action Requirement and Citation
Air Stripping Proposed standards for control of emissions of volatile
organics.
Capping Placement of cap over waste requires a cover

designed and constructed to:

o Provide long-term minimization of migration of
liquids through the capped area;

o Function with minimum maintenance;

o Promote drainage and minimize erosion or abrasion
of the cover;

o Accomodate settling and subsidence so that the
cover's integrity is maintained; and

o Have a permeability less than or equal to the
permeability of any bottom liner system or natural
subsoils present.

Eliminate free liquids by removal or solidification.

Restrict use of property as necessary to prevent
damage to cover.

Prevent run-on and run-off from damaging cover.

Stabilization of remaining waste to support cover.
[40 CFR 264]

Consolidation Placement on or in land outside unit boundaries or
area of contamination will trigger land disposal
requirements and restrictions.

{40 CFR 268 (Subpart D)]
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TABLE 1-15 (cont inued)

Page 2 of 9

Requirement and Citation

Direct Discharge
of Treatment
System Effluent

Use  of best available technology  (BAT)
economically achievable s required to control
toxic and nonconventional pollutants. Use of best
conventional poliutant contro] technology (BCT) i
required to  control conventional pollutants.
Technology-based limitations may be determined on a
case-by-case basis,

[40 CFR 122.44(a)]

Applicabie federally approved state water quality
standards must be complied with. These standards
may be in addition 1o or more stringent than other
federal standards under the CWA.

(40 GFR 122.4% and state regulations approved under
40 CFR 13])

Applicable federal water quality criteria for the
protection of aquatic life must be complied with
when environmental factors are being considered.

[50 FR 30784]

The discharge must conform 10 applicable water
quality requirements when the discharge affects a
state other than the certifying siate,

(40 CFR 122.44(d))

The discharge must be consistent  with  the
requirements of a Water Quality Management Plan
approved by EPA.
(40 CFR 122.44(d))

Discharge limitations must be established for all toxic
poliutants that are or may be discharged at levels
greater than that which can be achieved by
technology-based standards.

[40 CFR 122.44(e)]

Develop and implement a BMP program and
incorporate in the NPDES permit to prevent the
release of toxic constituents 10 surface waters.

[40 CFR 125.100]



TABLE 1-15 (continued)

Page 3 of 9

Action Requirement and Citation
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The BMP program must:

o Establish specific procedures for the control of
toxic and hazardous pollutant spills;

o Include a prediction of direction, rate of flow,
and total quantity of toxic pollutants where
experience indicates a reasonable potential for
equipment failure; and

o Assure proper management of solid and hazardous
waste in accordance with regulations promulgated
under RCRA.

[40 CEFR 125.104]

Discharge must be monitored to assure compliance,
[40°'CFR 122.44(i)]

Approved test methods for waste constituents to be
monitored must be followed. Detailed requirements
for analytical procedures and quality controls are
provided.

Sample preservation procedures, container materials,
and maximum allowable holding times are prescribed.
[40 CFR 136.1-136.4]

Permit application information must be submitted
including a description of activities, listing of
environmental permits, etc.

(40 CFR 122.21]

Monitor and report results as required by permit.
(40 CFR 122.44(i)]

Comply with additional permit conditions.
[40 CFR 122.41(i)]
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TABLE 1-15 (continued)

Page &4 of 9

Requirement and Citation

Discharge to POTW

Discharge of Dredge and
Fill Material to
Navigable Waters

Pollutants that pass through the POTW without
treatment, interfere with POTW operation, or
contaminate POTW sludge are prohibited.

Specific prohibitions preclude the discharge of
poliutants to POTWs that:

o Create a fire or explosion hazard in the POTW;
o Are corrosive (pH <5.0);
o Obstruct flow resulting in interference;

o Are discharged at a flow rate and/or
concentration that will result in interference;

o Increase the temperature of wastewater entering
the treatment that would result in interference
but in no «case raise the POTW influent
temperature above 104°F;

Discharge must comply with local POTW pretreatment
rogram; and ’
40 CFR 403.5 and local POTW regulations)

RCRA permit-by-rule requirements must be complied
with for discharges of RCRA hazardous wastes to
POTWs by rail, truck, or dedicated pipe.

[#0 CFR 264.71 and 264.72)

The four conditions that must be satisfied before
dredge and f{ill is an allowable alternative are:

o There must be no practicable alternative;

o Discharge of dredged or fill material must not
cause a violation of state water quality standards,
violate any applicable toxic effluent standards,
jeopardize an endangered species, or injure a
marine sanctuary;
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Action

TABLE 1-15 (continued)

Page 5 of 9

Requirement and Citation

Excavation

Ground Water Diversion

Incineration (On-Site)

o No discharge shall be permitted that will cause or
contribute to significant degradation of the water;

o Appropriate steps to minimize adverse effects
must be taken; and

o Determine long- and short-term effects on

physical, chemical, and biological components of
the aquatic ecosystem.
{40 CFR 230.10 and 33 CFR 320-330]

Movement of excavated materials containing RCRA
hazardous wastes to new location and placement in or
on land will trigger land disposal restrictions.

L]
Excavation of RCRA hazardous waste for construction

of slurry wall may trigger cleanup or land disposal
restrictions.

Analyze the RCRA hazardous waste feed
[40 CFR 264.341]

Dispose of all hazardous waste and residues including
ash, scrubber water, and scrubber sludge.
[40 CFR 264.351]

Performance standards for incinerators:

o Achieve a destruction and removal efficiency of
99.99 percent for each principal organic hazardous
constituent in the waste feed; and
[40 CFR 264.343]

o Reduce hydrogen chloride emissions to 1.8 kg/hr
or | percent of the HCL in the stack gases
before entering any pollution contro! devices.

(40 CFR 264.342]



Action

TABLE 1-15 (continued)
Page 6 of 9

Requirement and Citation
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Monitoring of various parameters during operations of
the incinerator is required. These parameters
include:

o Combustion temperature;

o Waste feed rate;

o An indicator of combustion gas velocity; and
o Carbon monoxide,

Special performance standard for incineration of
PCBs.
[40 CFR 7611.70]

Special requirements for incineration by Indiana
Department of Environmental Management, including a
trial burn and extensive sampling.

Ensure that hazardous constituents are degraded,
transformed, or immobilized within the treatment

20he.
[40 CFR 264.271)

Maximum depth of treatment zone must be no more
than 50 feet from the initial soil surface, and more
than 3 feet above the seasonal high water table.

(40 CFR 264.271]

Demonstrate that hazardous constituents for each
waste can be completely degraded, transformed, or
immobilized in the treatment zone.

[40 CFR 264.271)

Minimize run-off of hazardous constituents.
[40 CFR 264.273)

Maintain run-on and run-off controls and manmagement

system.
{40 CFR 264.273)

Unsaturated zone monitoring.
[40 CFR 264.281]

Special requirements for ignitable or reactive waste.
[40 CFR 264.282]
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TABLE 1-15 (continued)

Page 7 of ¢

Requirement and Citation

Slurry Wall

Treatment

Underground Injection
of Wastes and Treated
Ground Water

Special requirements for incompatible wastes,
(40 CFR 264.282]

Special. requirements for F020, Fo02i, F022, Fo23,
F026, ‘and Fo027 wastes,

[40 CFR 264.283]

Excavation of RCRA hazardous waste for construction
of slurry wall may trigger cleanup or land disposal
restrictions.

[40 CFR 268]

Proposed standards for miscellaneous units require
NeW units to satisfy environmental performance
standards by protection of ground water, surface
water, and air quality, and by limiting surface and
subsurface migration.

Treatment of wastes subject to ban on land disposal
must attain levels achievable by best demonstrated
available treatment technologies (BDAT) for each
hazardous constituent in each listed waste.

(40 CFR 268.10-13]

BDAT standards for Spent solvent wastes are based
on one of four technologies, Any technology may be
used; however, if it will achieve the concentration
levels specified.

[RCRA Sections 3004(d)(e).(e)(3)

42 U.5.C. 6924(d)(3).(e)(3)]

UIC program prohibits:
[40 CFR 144.12]

© lInjection activities that allow movement of
contaminants into underground sources of drinking
water and results in violations of MCLs or
adversely affects health; and

o Construction of new Class IV wells, and operation

and maintenance of existing wells.
[40 CFR 144.13]
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Action

TABLE 1-15 (continued)

Page 8 of 9

Requirement and Citation

Wells used to inject contaminated ground water that
has been treated and is being reinjected into the
same formation from which it was drawn are not
Frohibited if activity is part of CERCLA action.

40 CFR 144.13]

All hazardous waste injection wells must comply with
the RCRA requirements.
(40 CFR 144.16]

f
Owners and operators must:
[40 CFR 144.26-27)

o Submit inventory information to the director of
the state UIC program;

o Report non-compliance orally within 24 hours: and

o Prepare, maintain and comply with plugging and
abandonment plan,

Monitor Class 1 wells by:

o Freguent analysis of injection fluid;

o Continuous monitoring of injection pressure;
o flow rate and volume; and

o Installation and monitoring of ground water
monitoring wells,

Applicants for Class 1 permits must:
[40 CFR 144.55)

o Identify all injection wells within the area of
review; and

o Take action as necessary to ensure that such
wells are properly sealed, completed, or abandoned
to prevent contamination of USDW.
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TABLE 1-15 {continued)

Page 9 of 9

Requirement and Citation

Criteria for determining whether an aquifer may be
determined 'to be an exempted aquifer include current
and  future use, yield, and water quality
characteristics,
[40 CFR l46.4]

Case and cement all Class 1 wells to prevent
movement of fluids into USDW, taking into
consideration well depth, injection pressure, hole size,
composition of injected waste and other factors.

Conduct appropriate logs and other tests during
construction and a descriptive report prepared and
submitted to the UIC Program Director.

Injection pressure may not exceed a maximum level
designed to ensure that injection does not initiate
new fractures or propagate existing ones and cause
the movement of fluids into a USDW,

[40 CFR 146.13]

Continuous monitoring of injection pressure, flow
rate, and volume, and annual pressure, if required.

Demonstration of mechanical integrity is required
every 5 years.

Ground water monitoring may also be required.
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Law of Requlation

TADLE 4-18

M TEANATIVES® COMPL TANCE WITH AP TCABLE LAWS AND REGUE ATIONS

Comment

TEOL RAL

Resource Conservation and
Recovery (RCRA) - Subtitle €

&0 OFR 262 Standard for
Generstors

0 OR 264-26% Stendards for
osners and operators of
hazurdous wasle Lrestment,
storage and disposal
facilities.

DOV Hazardous Haterials
Irensport Aules (49 (FR
Subchapter C) and RCRA -
Sublitle C Standaros for
Yrensporiers 40 OR 263

Clean Waker Act (WA}

40 OR Parte 122, 123
ond Subpart N National
Pallutent Discharge
Climinstion Systea

(WPULS)

o) OFR 403 Lffluent
Cuidelines snd Stondards -
Prelsestment Standerds

Ffederal Water Qualsly

[PA Cround Water Protection
Strategy

Oecupationul Sefety &
Heslth Act (5HA)
Purt 1910 (U5 Stwwerds)

Tusic ‘wdml wra o Ll ral

Act {I1SCA) &0 PR 761

Fntergovetmenl nd Reyiew
ol tederul Progluss
W T 29

Nationsl Primary Drinking
Waler Stinhsrc

Ambient Water Uuality
Critetia

Alternstive will savolve Lreatment/
disposa) of hazardous waste.
RCRA generstor regulstions spply.

Alternative will require use of »
ACRA-peraitted facility 1n complisnce
with curtent RCRA regulatione.

Isplesentstion of this slternative
includes tha of f-arte trensport of
hszsrdous materisls. The Lransport of
these materiale will be 10 compliancs
with these rules, inciuding use of
propazly constructed snd marked
tranapart vehiclea, uwse of & licensed
transpartar, snd use of hazardous wasle
mansfeate.

Indians has suthorization Lo administer
NPDES un Indisns. HAefer Lo section on
stats regulstion. '

Indisns has authorization to
adainistrstion prelrsatment 10 indiang
Refer Lo section on stale regulstions.

Alternatives say not reaull in complisnce
with FWQC in surface water.

Thin slternstive will not attewn
CPA’s r'dllld water protection strategy
noals Tor aquifer.

lagleaentation of thia slternative will
require work on the site. Working
condibions aumt scoure safely wnd heslth
of workare.

Allwthul lve oy Faqpure dinpouni ol
PtH-ontusinated muteriul; however, PCUH
leveln ore not st concenirutions
triggering disposel requiremenla.

Alternative will require snternoverimenlal
review of project il project will we
fadaral funds.

Alternat ive will not result n compliance
with standarde

Alternotive will nol reoull in
mapliance wilh criteria.

Alternative

s )
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x X A X } H ] X
X X X | X ! X X X
X X | X | X 1 X
X X ] X X
X X X X X
A X X X X } X ] X X X
X 2 ; x X } X |
X X X ) 8 X 1 X H X X
x x X X X -
3
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TABLE &-18

AL TCRNATIVES® COMPLIANCE WITH APPL 1 CABLE LANS AND RECARLATIONS

Alterngtivg
Law or Regulaton Coment e S S SRS T S | S R U T R D pU IR 2
Clean Air Act {CAA) {mplementation of this slternat ive may X X X X ) 1 X | § 4 X
tesult in the emiasion of pollutants
inty the sir though below reguistory
Lisita. A Persit should nat be requited,
bl necessary technical rsquiresents
will ba mat.
On-sits mxcavalion mey resuli in the x x |13 3 13 H
shart-term esission of parliculates,
Dn-site personnel will be adequately
protected. Cfforte to sitigats releass
will ba made.
Safg Drinking Water Act, Under- X X X } X X
cound lnjection Control (UIC)
3::.9;-: Criteria snd Standsrds
(40 CFR Park 14§)
Underground Injection Well Perast X X X 1
Marine Protection, Research snd Implementat ion of the alternstives does
Sanctuscies Act (4D OFR Part ot include the dumplng of any wmaterinin
120-229) Ocesn (umping in Lhe ocesn or incineration st sea.
Requirenents
Rodisactive Weste Rule -- ligh Cuisting records tndicele that the site
Low Level dogs not contain high- or Jom-leval
radioactive waste.
Nationsl Register of Historic isplementation of ths siternatives will
Placss mot effect sites on the register.
Wild wnd Scenic Rivers Act fivers on the nationsl inveniory will not
(a0 CFR Part 6.202) be sffected by slisrnatives.
Endangared Species Act Juplesentation of the aiternstives will
Protection of Ihrestened or rot sffect threstensd or sndangered
Crdengered Species and Therr speciss and their habitat.
Wabitats {30 CTR Part 401)
Fish pnd Wildlife Act Inplamentation of the alternatives will
Consetvation of Waldiile rot sffect srass of 1sportant wildlafe
Respurces ’ resouUTCAS .
Cosntal lone Hansgesent Act Inplemantstion of the altetnatives will
{15 O'R 970-926) rnot affect a cosstal mne.
unsfora Relocstion Assistance luplementation of the aiternatives snguld
ad Real Property Acquisition not requirs telocation of cesidences of
Policies Act of 1979 (a0 OFR 4) businessss of scquimition of property.
Cxecutive Orders for Flood Plain lsglementation of Lhie slternative will
{C011988) ot eccus in & flood plain.
Cancative Ocgers far Wetlands laplsmantstion of thae slternative may X X X x X X L X X X L}
(CuiL990) sffact a wetiand.
Nationsl Enyironmental Policy CROLA sctions ere excapled frow NCPA
Act (NCPA) requiroments.
Acchacuiosncul wad Hintoric Alternatives shauld not of frct tn:on

Preoesvetion Act of 1374 Fesources,




TAILL 4-18

MTCRHATIVES® COMPLIANCT WITH APPLICABLE LAWS AND REGLLATIONS

Law or Requlatinn

Commpent

SIAIC

[rdiana Haterdous Wuste
Hanagemenl Progras ~ Indiana
Enviconsenial Mansqement Bogrd
Article & {320-1A0-4)

Rules 2, 3, 4, Waste
Generotion ldentafication
Standards for Generatars

fule 5 Stendards Applicable

Rule & Standards Applicabie
lo Dwiers ond Oyw:rators of
Huzardous Waste Facilities

Hale 7 Clusure/Poulc lovute

Hule B-9 Hazardous Waste
Fecility Constroction and
Operating Parsit

Indisns Yaste Treatment
facititien Regulation -
Tstie 3M0 - Article 3.1
Tacility Construction

Article 3 Industrigl Waste-
watar Prelrastuent ang NPDCS
Progress - Rujes | - 10

Aules 11-15 Pretrastment
Standards

indisng Water Qua)ity Standards
Stress Pollution Control Begrd
330 {AC Article 1-2, Section §
Water Guality Standard

Indrana Air Pollution Controt

H

B e e e e

his alternative will involve of f-aite
disposal of hersrdous waste and
Qenerator regulstions apply.

Iaglementation of this alternative
includes the of f-aile transpart of
hazardous msteriale. The trensport of
theae materisls wiil be in comp | swnce
with Lhese rulea, weluding use af
properly constructed and marked
Lransport vehiclas, wme of Licenuay
Ltansporters, and use of ha zardous
wisle manifeate.

Ihis alternutive will ba conutntent with
current state requlations although 1o
permit will be required.

This slternstive will tequire the ues of
& stele-parmitied facilsty in complisnce
with current stste regulations.

This slternative will requite
construction of & weets trestaent
facility and will be consretent with the
tachnical requirement of Article 3.1,

Inplesentation of alternative will not
result 1n an on-site point source
discharge. An NPDES parmit will not be
requared.

Not appiicable. implesentet oo of
alternstives will not reault un discharge
of & waste atresm to » publicly-owned
trastaent worke {POlW),

Implamgntetion of slternatives will
rot result in noncosplience with Indiana
Wster Qualsty Standards.

Alternatives will be congistent with
the technical requiresant of current
indians regulstion.

Alternatives may Fequire na zoning
changs.

)




£

K101
K102
K061
K046
K048
K049
K050
K051
K052

Midco 11
h-Site Sils

TABLE 9

COMPARISON OF CONCENTRATIONS OF INORGANICS IN SUBSURFACE MATERIAL
AT WIDCO I WITH CONCENTRATIONS IN LISTED HAZARDOUS MASTES (FROM BOAT
BACKGROUND DOCUMENTS FOR THE FIRST THIRD WASTES UNDER LAND BAN)

Arsenic

590-19%0
3060-8320

ND-1430

CONSTITUENT CONCENTRATIONS {mg/kg)

1730

0.04-3435
28.9-1400
11-1600
0.1-6790

ND-1960

Lead Cadmium
20300 44
%7
0.06-1250
21.95-3900
0. 25-2480
11-5800
245-2810 ND-26
/



Table 10

AR 4-2

HIED i1

EFFECTIVINESS EVALUATION OF AL TERNATIVES

PROTCCTIVINESS (F HIMAN (1R AL T AND ENYIHONMONT
SINAL LM

PROIECTIVINESS OF HUMAN ICAL T3 AND ENVIRONMONT
LONG I 1M

RDUCTION D ToxICIIY, MMILTTY, OR ViR T

Allerontiva 1

Does not reduce potentinl public health ook
nanaciated with contmsinnted sotln 1t excovolid
ol exposed or gromdd woter 1f pngested. Would
not comply with chemscal snd lacalion-specific
fequilenents as well o8 criterim, sdvitiories ond
gquidence.

Piblic health rink exiatn for ingestion aor dermal
#umrphion ol cxcavated oayto mul growad woter
contominents snd for dermal shaorption of surface
water. Increosed lifetime cyncer fisk ta Future
on-site ressdents (1.6 x 107°) 18 whacceptable,
Future exposure to residusi contaminants cennat be
preventad.

Toxicity, mability, or volime of conteminsntn in
nail aud ground water srw hot persmnently or
significantly reduced.

Alternative 2

Exiating riska would be reduced for on-eite sail
and geound water ingestion and dermal shsacption.
Ihin requires successful enforcement of deed
restrictiona and saintensance of the site, fencing,
and erosion protection. Potentisl for
conteminsted ground weter degradalion would he
leasened by inhihiting surface apisture
infiltration {and thus, contact with patentinl
conteminantsa).

Ricks to the warkers and the community during
remedial mclion can be mleqantely controlled by
reastricting aceess ta :ate Lo authnrized pecannned
only, sl conducting actinn with ieqmte heallh
and safety precautions.

final protection from expasure to on-site
contaslnation 18 schieved upon completion of cap
construction, spprovamately 1 year after
mnitistion aof construction.

Ctesnup sction Jevels (CALS) for so1l and ground
water will not be mel an 801l remsins without
treatment and ground water thal has migrated off
sile will not be trested. CLontinued potentia) for
ground water degradation gxists due to lateral
grawmnd weler migration. Surface water
contaminpnts may be worsened by continual
dincharne of rontaminated ground water., Deed
resiciclions and sile mniontenance are pravided.
Neeit for replacement will be based on aite
aninlennnce over Lime. Performance of properly
insinlled multi-layered cap 18 generally goad for
furnt 20 years of service. Iotegrity of synthetic
biner after (Hin time brcomes wicertain snd uwhould
be investigated requlacly. Punctures of the finer
by deep rooted plants snd burcowing enimals will
affect the performance of the cap. If remedial
sction fails, fisk 13 simiiar to no-sction
altecnative. The cost for remedying failure would
be wimilar to the cost of original installstion if
it 18 delected before mare ground water moves off
mite snd 1f the ares needing repsir could be
located. IF not, cost to resedy will involve, ss
a minimim, o qrownd water option to remove the
eacaping conlemingnte. Contsmination sey sove
vertically Lhrough to the newt squifer. This
squifer has very little yield, snd 18 not used for
drinking weler purposes. Monitoring of the
confiming leyer should detect movement. A ground
water extraction system could be employed 1T
warcented by sampling. [oats would be mimiler to
ground water aptiona, Withaut ground water usn
reatrictions, the remarning risk at_the site after
remedintion completion 1s 1.6 x 10°%. With
enforcement of growwl water use reatrictiona, ali
rieks would be reduced below scceptable Jevela.

Reducea mobility of conteminants 1n ma1} but does
not significantly or permssnently reduce towicity
af volums or reduce the mobilily of contsminents
that are slresdy in the ground water.




TAME 4-2
MIDLG 11

EFFECTIVENGSS EVALUATION OF AL TERMATIVES

PROTECTIVENISS OF HUMAN HLAL TH AND [NV IADNMEN]T
SHORT T RAY

PROTCCTIVENCSS OF HIMAN HLALTH AND ENYIRONHENT
LOWNG_[ERM

HEDUCTION OF TOXICLEY, MOAILTTY, ORf VOLUME

Aternative )

Safety concern during installation related to
eacavation activilies. Risks to workers and
commnity during remedinl sction cen be adequately
contralled by reatricting acreaa ta the site to
wuthorized personnel only, s cisnducting sclion
with adequate heslith mnd safely preceutions.
Pratection sgainst principle theeat cen be
achieved upons complelion of conolruction,
spproximately } to 2 yeats.

Cleanup sction levels (CALS) far eoil and ground
water will not be met becouse na treataent 1o
provided for either. Eliminates direct cantact
exposuce to contominonts. Contemination say save
verticelly Lo next wquifer. Ihia wqnifer hau very
littla yield, snd 18 not used for deinking wnter
pirponens. Monitaring of the confining layer
shauld detect movement. A grouwd waler sxtruction
system could be employed if warrsnted by sempling.
Costa would be similsr to ground wster oplions.
Long-term access restriction would prevent future
exposurs to remidusls. [n contsminated
envitonment, sffectiveness over long-tarm dependa
on type of contsainants and concentrstions. High
aslt and organic concentrations may effect
permeabllity of wall, resulting in need to replace
system in long term. [T feiled, Fiaks sre similar
to no-action. Ihe coat far resedying failure
would be similer ta, bul higher Lhen, the coat of
orwginsl installatinn +f Lt ia detected before
more ground water soves of f site ond if the area
needing repoir could be locsted. 1f not, cosi to
remedy will involve, 88 a mintmm, a8 ground watec
oplion (o Tesave Lhe eacaping conteminente. After
reaedintion i compleled, all riska are teduced
below scceptobie levels.

Significantly reduces mobility of conteminants 1n
sotl and ground water, but doss not reduce
toxicity or voluss.

Alternntive 4A

Protection will be schieved by interception of
qround water, capping, deed restriction, and site
asintensnce. Mesedial sction sctivities may not
comsencs for | to 2 yesrs, #s » Pelition
Demonstrstion for deep well sust be approved by
EPA. Conatruction of remedia) sction should take
7 yesrs. Aiske to workers snd community during
remedial sction can be sdequately controlled by
reatricting nccass to site to suthorszed pernonnel
wnly and comducling sclion wilh miequte healll
wnd ssflely precautions.

Cleanup sction levels (CALs) for soil will not be
mel wa 3011 resaine without treatment. The qround
waler that hes migrated of { site will be remaved
whete CALS are eaceeded snd ground water CALS on
aite would be met, A cep end scceas restriction
will prevent soil ingastion and dermsl sbaotption.
Potential for favlure of technical componenta 18
snsll, but will require routine smintenance and
repiacrment. If Failed, Tinka At aile are aimilar
ta na-nclion. {f contwminwnta lesve deep wquifer,
cosl to remedy will be sany times the cost of
arspinal resmbiol Lon shee in ?rml dipth nned
difficnlly of wonstuering. After resediabion v
compieted, 1f deed restriction oed aite
apnbpnssen ore pefforsel, ®EL rodos nro rethiweenl
nelow wecepluble lovolu,

Significently and permsnently reduces mobrlcty of
conteminants in the soil but does not reduce
toxicity of voluss of some contesinents in so1l.
Significently and permanently reduces mobility of
contssinants 1 ground weter but dees not reduce
toxigity or voluse.

Alternalive &l

Protection wiil be nchieved by mlerceplion of
yround waler, capping, deed retstriction, aml aite
maintensnce. HAesedial sction activilies may not
rosmence for et least 1 year, 88 approved fac thio
opl ian st e obtained.  Tonsdcoction of remeding
melion shoulbd teke 2 years. Hinks to workets el
rommisia ly during remedinl actoon cpn be whequat ely
control led by restricting arcens to mle to
suthorized personnel only snd romduct 1ng action
with adeqimte health ed safely precaulions.

Liesnup setion Jevels (CALs) for soul will nat Le
met a8 onil resains without treatment. The growd
water thal has migrated off sile will he remaved
whete CALS are exceeded snd groind water CALs on
nste would be wet. A cop wul necens realriction
will preveat nail wngesl oo mnl adefnd ubvorplion.,
Techoicul components of remedy will fequire

rout toe operut ton, Baintennnce and ceplacement .,

IT faste, tisks wt site sce simiiar Lo no-actinn.
If contpminpnte leave deep aquifer, cnst to ceaedy
will be many times Lhe cout of original

tewedint 1on due to greol depth and difficulty of
monitoring. After remedistion is compleled, f
deed reostractiona and asle mmiatenunce are
perfoyrmed, sl) risky wfe colucod below scceptuble
levels.

Stgnificantly and permpnently reduces mobaifity af
conteminents 1n the soil but does nat reduce
tosicity or voiume of sose contesminants in sorl.
Significently snd permsnantly reduces mobiiily and
toxicity of contnminenis 1n grousd weter hut doen
ot reduce volime.

Swms contominents 1a grousd waler sre tranoferred
to carbon caniaters which sre dispased of off
sile. Ooed not significantly orf perssnent 1y
reduce toxicity of mobility of Lhese remidusls.




TARLL 4-2
MIDCn 11

EFFCCTIVENCSS EVALUATION OF N TERNATIVES

PADTECTIVONESS OF HUMAN IILALTH AND DNV IRDNMENT
SHORT TLRM

PROTECTIVENDSS OF HUMAN HLALTH AND ENYIRONMENT
LONG TCRM

REOUCTION OF TOXICSTY, MOBILETY, OR VOLIME

Alterual)ive &C

Protection will be schieved by interception of
ground waler, cepping, deed reatriction, and mite
maintenance. Approval for this option shauld not
unduly slow sction down as contsminants will be
remaved Lo deinking water quality excepl sslimity
befare snjection. Construction of remedia] sction
should teke 2 years. Riska to workers and
community during resedial action con be adequately
controlled by restricting sccess ko site lo
authors zed personnel only and conducting action
wilh sdequate hesith snd safety precavtions.

Cleanup action levels (CALs} for soil will not be
met an 801l remmins wilhout treatment., The ground
water that has migrated off site will be removed
where CALS ate exceeded ond ground weter CAL®S on
site would be met. The level of scelons beling
injecked into the deep well may exceed the CAL.
No HCL or MOLG presently exista for acetone. A
cep and actess restriction wall prevent soil
ingestion and dersal whaorption. Potentisl for
farlure of technical tes 18 increased due
to further complexity of treatsent proceases and
will requite rz?uhr operstion, maintensnce, and
replacesent. I feils, risks ot site are similar
to na-action. IF water leaves deep aquifer, since
thim 1a not & drinking waler squifer, the
increased sslinity should nat pase » probies.
After remedistion is completed, 1f deed
restrictions snd nite maintenance are perforsed,
all riske are reduced below scceptable levels.

Significently snd permanently reduces mobilily of
contaminanta i1n the soil but does not reduce
toxicity or valume of soms conteminents 1n soil.
Significantly and persanently reduces mobility snd
touicity of contesinents in ground water but does
not reduce volume.

Some contsminents 1n ground weter sre transfecred
to catbon cenisters and metsls eludges which sre
disposed of off site. Does not significantly or
permsnently reduce toxicity or mebility of these
residuals.

Alternat ive &

Pratection ageinal principle threat will be
achieved by interception of ground weter, capping,
deed restriction snd site saintensnce. Approval
for tha evaporator symtem should be readily
obtsingble ss this 18 conventionsl technology.
Construction of resedial action should teke ) to 2
years. Risk Lo workers snd comsunily during
remedial sction cen be sdequately contralled by
testricting sccess to sile and conducting sction
with sadequmte health end salety precautions.

Cleanup action levels (CAL®) for soil will not be
mel 69 801l remains without treatment. The ground
waler that has migrated off mite will be removed
where CALS are exteeded-and graund waler CALS on
site would be met. A cap end scceas restriction
will prevent sail ingestion snd dermal sbsorption.
Technical components of sction should not fail
with sdequate operation snd maintenance. After
remediat on 18 completed, 1F deed restrictions and
site saintenance ate perforsed, afl risks are
reduced below accepisble levels.

Significantly and permsnently reduces mobility of
conteainants 1n soil but doas not reduce toxicaty
or valuse of some contaminants in soll.
Significently and permsnently reduces mobility,
toxscaty s voluse of contssipsnts in ground
water . .

Some contaminants in ground water are transfecred
to ealt crystale which srs disposed of off site.
Does not mignificently of persanently reduce
toxicity or mobility of these residusls,

Alternative %4

Safely concerna during the femedial action are
related to the excavation of the material. Hisk
to the warkees snd the community con he adequately
controlled by restricting access Lo the site snd
conducting sction with sdequate hesith and safety
precautions.

Cleanup action Jeveis for soilas above ground water
level would be met. CALs for eo1la below ground
water may not he met; however, risk calculetions
ate based on ingestion of eo1l, and these
additional solide would be below the water table
and unaves isbte for ingestion. Attenuation
regults n a dissipation of contaminents, aithough
1t 1]l be wany years before ground water cleamp
nctipn Jevels will he stiained for all compoundn,
Futyre espoasure to redidunls 18 minume red, becouse
material removed from site. Remedinl alternstive
trannfera the probiemn to the landfill., Without
ground watet use restrictions, the remsining fiaok
at the nite ofter remedintion completion 1a 1.4 x
19-2. with enforcesent of groond water uie
restrictiona, all risks would be reduced below
acceptable levels.

Reduces volume of contaminents sn soll hy removing
it from site but tranafers the prables Lo the
tsndfill site. Does not reduce volume, mahility
ot toxicily of contasinents in ground water.




TAMRE 4-2
HIDCH 1t

EFfFTCTIVINGSS EVALUATION OF A TERNATIVES

PROWCCTIVTNESS IF HIMAN HEALTH AND [NV IRONHENT
SR T RH

PROTECTIWVENESS (F HEMAN IMALTH AND LHVIRNNMON |
LONG TEHM

HEDUCTION OF TNXICITY, HONILITY, OR vin 125

Alternative 5C

Safely concetnt during the remedial actson are
felated to the excavation of the saterynl. Risk
Lo the workers snd the community can be adequately
controlled by restricling sccess to the site,
conductvng action with sdeqimte bealth and anfety
precavtsons, snd providing adequate eminsinnn
control. It will be necensary to perform
trestability studies to sdequately desonatrote
that the snlidified ash can conform Lo procedures
simalsr to delisting. Nue to estensaive technical
requitesents/subarttaln (inctuding & trial hurn)
a8 well an the backlog nt LM, remediation af the
sails mey nat begun for up ta 2 yesrs. Completinn
of construction should be iess than 1 year. The
sctunl mo1] remedintion ahould be leas then )
year.

Cleanup action levels for moile sbove ground water
level would be met. CALs for solle below ground
water may nat be sel; hawever, risk calculations
are based on ingestion of soi1l, snd thess
additional salids would be below the water tshle
and unavailshle for ingestion. Attenuation
reavlta sn o dismipation of contasnanta, slthough
tt will be mmiy years bhefore ground water clesnup
sction levels will be sttained for sl compounds.
future exposute to residuals woul? be minimgl, IF
fails, Fisks are simiiar to no action. The enst
for remedying faslure of solidification would be
mimilar to the cost of original installation,
Without ground water use restrictions, the
femaining risk st the oéle after remedistion
completion 1o 1.6 x 10°%, With enfatcement of
griind waler use restrictions, sll risks would be
reduced below scceptable lavels.

Significantly snd permanently reduces tasicity
and mobility of contsminants in soil, but does
nat teduce toxicity, mobility of volume of
contaminanta i1n ground water.

Alternative 5€

Safety concern during installstion associated with
excavation end sixing of contaminated materinl.
Risk tn workers and comsunily during remedial
action can be sdequately controlled hy restricting
accesny snd conducting actions with siequate health
nnd aafely precautions. 1t will be necessary to
perfora treatebilily studiea to sdequately
demonstrate that the salidified waste can conform
Lo procedures mimitar to RCRA felinting. Thin may
delay initiation of conatruction. Cospletion of
construction ehould be | yesr.

Cleanup action levels for soils abave graund water
level would be met. CAL® for soils below qround
water may not be met; however, risk calculstions
are hased on ingeation of soil, end these
sdditional solids would be below the water table
and unsvailable for ingestion. Attenustion
resutts in a dissipation of contesinsnts, slthough
it wiell be many yenrs before ground water clesnup
action levels will be attained for all unds .
Future exponure to residiale would be mingmal. [f
treotshility studies sre properly conducted, there
shoutd be a lower likelihood for needing
replacesent, 1If fuile, fisks are sisilar to no
action. The coal for resedying failure would be
similsr to the cost of original inatalistion.
Without ground water use restrictions, the
remaining risk at the nite after remedistion
completion im 1.6 x 187, With enforcement of
qround water use reatrictions, sll risks would be
reduced balow scceptable levels.

Significantly and persanentiy reduces mobility of
contsminants in so1l, but does not reduce
toxicity, mobility or volume of contsminants in
ground water.

Allernative 5G

Because no excavation of material occura and ell
of the materials ate treated i1n & haod, Fisk a1a
ainiwized. Risk to workers and community during
femediel action cen be sdequately controlled by
restricting acceas and providing sdequate health
snd safely precsutions. Completion of
construction should be 1 5 7 years.

Cleanup sction levels for soils shove ground water
level would be met. CAiL® for soils below ground
water may not be mel; however, risk calculstions
are based on ingestion of sail, snd these
sdditional solids would be below the water table
ond unavailsble far ingestion. Attenvation
results 1n & dinsipation of contaminanta, althouwgh
it will be many years before ground water cleanup
action Jeveln will be sttained for all compounds ,
Alternative has been evaluated on pilot mcale.
Technology has not been proven on full ecals
project. Therefore need for replacesent is
unknown at this time. This option may preclude
some lypes of future remedinl sction due to
cteation of solid monalith. Future exposure to
reniduals would be minjmpl. If treatability
atwdies mare properly conducted, there should he a
lower likelihnod for needing replascesent. fhe
cost for remedying failure would be mimilar to the
cost of originsl instsllstion. Without ground
water ume restrictions, the remsining risk et 5’”
sile after remedistion completion im 1.6 x 10-2,
With enforcement of ground weter use restrictions,
sll risks would be reduced below scceptable
levels.

Significently snd permsnently reduces toxicaty,
wmobility snd volume of conteminants in soil, but
does not reduce towicity, mobility, or volume of
contasinants in ground water.
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Mipce 11

EFFECTIVENCSS EVALUATION OF ML TERNATIVIS

PROTCCTIVENLSS OF HIMAN #f ALTH AND ENVIRDNMENT
HORT

PROTECTIVENESS OF HIMAN HEALTH AND ENVIRONMONT
LONG TERM

REDUCTION OF TOXICITY, MOAILLITY, OR VL LML

Alternative &

Protection achieved by containment and
solidification. It will be necensary to perform
treatshility wtudies to demonstrate that the
wolidified weste can conform Lo procedures similar
to RCRA delisting. Ihan may delsy conntruction
initration. Conattuction of remedial sction would
take | to 2 yeara. Risks to the workers mnd the
comsunily duting remedial action can bhe adequmtely
controlled by restricting sccesa to the site to
authars zed persannel only and conducting sclion
with sdequste heslth and safety precautions.

Combines the long-term effectiveness of
Alternatives 3 and 5L, Clesnup action levelas for
so1] mbove ground water will be wet., CAL® for
8oLl below ground water may not be met; however,
risk calculalions are based on 1ngestion of sail,
and thiw would be unaveilebie for ingestion.
Ground waler clesnup action levels would not be
met on mite. Conteminstion may move vertically to
next aquifer. Monitoring of the confining layer
should detect movement. A grouwnd weter extraction
system could be employed if warranted by aampling.
Casts wauld be similar to ground waler options,
The coat for remedying feilure would be sumilar ta
but higher than the cost of original installation
1 il 18 detected before more ground water moves
of I s1te st Lf the mres needing repair could be
lacated. If not, cast to remedy will involve, as
8 minimum, B ground water option to remove the
escaping contaminants. After resedistion ;e
cospleted, 81l risks are reduced below scceptable
levejs.

Significantly end perssnently reduces mobility of
contsainants 1n soil end ground water.

—

Alternative 7

Ptotection mgminst principle threat will be
schieved by qround water interception and
solydification. Remedial sction activities For
ground water may not commence for | Lo 2 years an
s Petition Demonatration for the deep well must he
spproved. It will be necessary to perform
treatsbility studies to demonsirate that the
sclidified waste cen conform Lo procedures mimibar
to RCRA dejasting. [his may delay construction
witiation, Construction of the remedial action
would teke spproximately 2 yesrs. Risks to the
workers and the cossunity dufing remedial action
cen be adequstely controlled by reatficting sccess
to the asits to suthorized personnel only and
tonducting action with sdequate health and sefety
precautions.

Combinen the long-term effectiveness of
Alternatives 4A ond SL. Clesnup sction jevels for
sail above ground water will be met. CALa for
fail helow ground water may not be met; however,
rink calculstions are besed on 1ngestion of soil,
and this would be unavarleble for ingestion.
Ground water clesnup sction leveln would be met.
If contaminants lesve deep aquifer, cost to temedy
will be many times the cost of original
femediation due to grest depth and difficulty of
sonitoring. After resediation is cospleted, all
risks sre reduced below scceptable levels.

Permanently snd si1gnificently reduces maobility of
contamingnts 1n soil end ground water.

Altstnetive 8

Protection will be schieved by ground water
wigrception/treatment and solidilacation,
Approval for this option should not unduly slow
action down sa conlaminants will be removed to
drinking water quality except sslinity before
tnjection. 1t will he necessary to perform
treatabrlity studies to demonatrate Lhat the
snlidifyed waste can conform to procedures similsr
ta RCRA delinting. Ihis may delay conetruct:on
inttistion. Construction of remedinl sction would
teke I yesrs., Risks Lo the workers snd the
community during remedisl action can be adequnbely
controlled hy restricting sccesa to the site to
authorized persnnnel only and conducting nct Lon
Wilth adeguate health nivl safely precautinns.

Combines the lang-term effectiveness of
Allernstives 4C snd 5E, Clesnup sction lavels for
soil sbove ground water will be met. CALs for
oLl below ground weter may not be meti however,
fisk calculations sre based on ingestion af sail,
and thin would be wnaveilable for ingestion.
Ground water cleanup action levels wauld be met.
If water lesves deep aquifer, since thia 13 nat s
drinking water aquifer, the increased malinity
should not pose a problem. After remed:ation 1e
completed, all risks sre reduced below scceptable
levels.

Significantly end permanently reduces mobi ity af
contesinants i1n so1l end the mobi)ity end towacity
of contusinents in ground wster.

Some contaminents in ground water mte tranaferred
to carbon ceniotera end metals sludges which are
dispased of off site. Does not srgificantly or
petmanenily reduce toxicity or mobility of these
residuals,
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EFFECTIVENESS EVALUAFION OF A TERNATIVES

PROIECTIVENESS OF HUMAN HUALTH AND ENVIRONMENT PROTECTIVENESS OF MUMAN 1EALTH AND [NYIRONHENT
SHORT T RM LONG TERM HDUCTION OF TOXICIYY, MOBILLIY, OR VLM

Alternative 9 Pratection will be schieved by ground woter Combines the long-term effectiveness of Significently and permanently reduces mobility of

wnterception/eveporaticn and solicTicatian., Alternativen 4L and S, Clesnup sction levels for contaminants in s01l end mobility, tomicily snd

Approvel for the evaporator system should he 801] ebove ground water will be met. CALs for volime of contaminants in gfound water.

readily obtainnble o8 thia 1a convent 1one sa1l belew qround water say not be met; however,

technology. It wil] be necessary to perform risk calculetions sre bosed on ingestion of sail, Some contssinsnts in ground weter are trenaferred

trestability studies to demonatrate that the and this would be unaves lable For 1ngeation. to salt crystals which are dispoaed of off site.

sol:dafied waste can confarm to procedures Cround water clesnup sction levels would be met. Poes nat slgnificantly or persanently reduce

aim;lar to RCRA delisting. This may delay After remediation is completed, al] risks are toxicity or mobility of thess resaduala,

conalruction initigtion. Construction of resedisl | reduced below acceptable levels.
action should teke | to 2 years. Risks Lo the
workere snd the community during remedial action
can kg pdequately controlled by restricting sccess
to the site to author; zed personnel only and
conducting action wilh adequate heaith and safely
precautiong,
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Alternative |

No remndial sction 18 taken with thia
alternative; therefore, no construction
difficulties will be encountered and no
schedules wi1ll be delayed. No
action-specific requitements are related
to this allernstive.

1t 13 extremrly likely that future
remprdial sction will be required. It
shauld he no more difficull to implement
the sdditional remedial sction than at
present. Migration or exposure pathways
cen he readily sonitored. Since no
operation and maintenonce 13 performed,
long-term 0AM difficullies are not
anticipated.

Ihe no-ection option e e readily
availsble technology.

1t s extremely unlikely that this
slternative would receive Lhe necessary
spprovels from any agency or from the
communaty,. Location mnd
chesical-tpacific requiresents would nat
be mat.

Alternative 2

Short-term tectwical feamibility of
alternative is adequate. lechnologies
can be constructed am needed for
specific site 1n a reasonable time
period and should perform as expected
during the remedial action il proper
aarntenance 18 petformed. Cap
construction will comply with
sction-specific requiresenta.

it 1s probabie that future remedial
sction would be required if conteminants
move of( aite wilth the ground water.
Inatallstion of the cap should not
preclude poasibie future remedis)
sctiona. the site can he readily
monitored snd maintsined. This
alternalive would have low
mplementat 1oi, operation and
saintensnce costs. Long-tera
sainten-ance probleme may srise from
synthetic liner punclure or poor
maintenance .

Ihe cap instaliers should be readily
aveilsble. These inatallers wauld be
trained 1n the operstion of the
necesaary equipment ss well as
sppropriate heslith and safety
precautionery sessures.

Construction of the cap must provide
long-term ainimiration of migration of
ll1quids thrgugh the cap ares. It ia
unlikely that the community response to
this slternative will be fevoreble, as
contemrnents mey continue to leave the
site. While most locstion-specific
requiresents may be met,
chemical-tpecific requiresenta will not.
Enforcement of ground weter use
restrictions say be very difficult,

Alternative )

Attupulgite clay rather than Wyoming
cliay may be needed. It 18 snticipated
that en sdequate supply of clay can be
obteined. It 10 expecled that wilh
propet bench-ecale testing and
installstion, technology will be capable
of meeting performence specifications.
Aclion-specific requitements will he
wet. Cxcavetion will teke place cutside
the area requiring sgil resediation.
Therefots, construction should not
trigger clesnup or land dispossl
restrictionn.

Fulure remedial action such as ground
water extrection snd trestwent aay be
required if 1t is determined that Lhe
conteminants are moving through the
confining lsyer beneath the site. While
future resedial actions sre not
precluded by the current sction, bhe
construction of & wal] and cep could
effect the construction of future
remedial sction. Monitoring of the site
for effectivensas should be no problem.
Dufficulties with long-term DAM may
sri1ae from sction of the contaminants,
especially the sait end organice, on the
wall itself.

Containment walle sre o demonotrated
technology thet are readily svailsble
nd eany to conatruct. Adeguate clay
should be svailsble. The necessary
equipsent and specisiists should be
available and trained 1n the necessary
hesith and safety Lechniques. Leck of
commercinl deep well facilities may
sffect alternative. Presently deep well
facilityes are svarlable.

Aceeptence af thas slternative would be
poswibie. A condition of the scceptance
would wnclude deed and mcceas
reatrictions, ss well ss cazefy)
sonitoring, te ensure the weate 13 not
mpving through to the next squifer.

Alternative 4A

it 18 enpected that the bigoest
difficulty with the option will be 1n
oblaining spprovael of the Petition
Demonstration. This could result in
probleas with the remedial schedule. [t
18 expected that all action-mpecaific
requiresents cen be schisved.

Assuming that Lhe extraction welle ars
properly pleced to 1nfluence the sres,
the deep well 18 properly constructed
and the Ht. Simon aguifer 13 an
appropriate formation, future resedial
action 18 not saticipated. Thas option
doew not preclude future remedial
action sl the site. While migretion or
expasure pathmays close to the surface
mny be readily monitored, monitoring of
the i1njection rone Lo determine whether
the matecial 18 conflined, may prove
diffacult. farlure to detect problema
may resault in contsmination of ancther
squilfer. No difficulities are foreneen
in long-ters aperation and saintensnce.

Extraction well, deep weil snd cop
installers with related equipment should
be available.

The need for & Petition Demonstration
may delay i1wplewentation of thie
project. Beceuse the regulstions
governing undergroynd 1njection wells
sre in o state of flux, 1t 18 ispoasible
st thia time to determine agency

Fenp . If an adequate Petition
Desanatration can be prepared for USIPA,
the slternstive should be able to oblain
approvel from other sgencies. Some
community response may be received 1in
regard to trestmsent by 1ajectinn rather
than conventional technigues, Due to
the large number of CEROLA aites an the
stes, other sites say benefit from the
implemgnitation of thas slternative.
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Alternstive 4B

It 18 expected thet all locetion snd
action-specific requirements can be
achieved. Based on past performsnce,
techhologies should be capable of
Frnndm procesa efficiencies to cemove
001 to FOO5 solvents to the required
level before deep well injection. A
stripping and granular sctivated catbon
are widely used conventional
technologies that should encounter no
difficulties during construction.

Wilh adequate operstion snd aaintenance,
technologiea shauld continue to provide
the necessary process efficiencies.
Assuming that the extraction wells are
properly placed to influence the ates,
the deep well 1e properly constructed
sid the HML. Simoh squafer L en
sppropriste formation, future temedial
sction 18 not enticipsted. Ihis aption
does not preclude future remedinl ackion
at the site. While migration or
exposule pathways cliose to the surface
may be readily monilored, Monitering of
the injection zohe ta determine whether
the material i# confined, muy prove
difficult. Fmilure to detect problems
nsy result in contamination of snather
squsfer. No difficulties are foreseen
in long-tets operation end maintensnce.
Requlstions are 1n o stete of flux.
Additionel reatrictions on hazardous

unda say require additionsl
treatment.

Cxtraction well, deep well, cap snd
pfocess unil installers with related
cquiment as well an wll proceas unite
themeelves should be available.
Disposal/recycle facilities for the
spent carbon are lLimited to four
facilities but should nat prevent
implesentstion.

Approval for the deep well must be
obteined. Beceuse the regulstions
governing underground Anjection wells
ore in & state of flux, it 18 1epowarbie
at thie time to determins sgency
response. Soms community response may
be received in regard to trestaent by
injection rather than conventionsl
techniques. Dus to the large number of
CXROLA sites in the area, other sites
may benefit from the implamentstion of
this slternative. Altecnstive say be
more likely to be spproved by sgencies,
since no Petition Demonstration is
necesaary .

Alternative AL

It 10 expected thet a1l locstion and
action-speciflic requitements can be
schisved. Based on past performence,
technologies should ba cepable of
providing process sfficiencies to remave
contaatnants to drinking weter quality
except eslinity. Aur stripping, cysnide
oxidation, metals peecipitation, and
carbon sdsorplion sre widely used
ctonventional techmlogaps thalt should
encounter little difficulty duting
conslruction,

With sdequate operation and maintensnce,
technalogres should eontinue ta provide
the necesasry process efficiencies.
Assuming that the extraction wells are
properly piaced to influence the ares,
the deep well s properly constructed
wd the Ht, Simon aquifer is an
sppropeiste formation, future resedial
action 1 not enticipated. Thas option
does not preclude future remedisl sction
at the mite. While migration or
exposure pathways close to the surface
asy bs readily monitored, monitoring of
the injection zone to deteraine whether
the meterial in confined, may prove
difficult. TFeilute to detect probleas
may resvit in contaminstion of another
squafer. Mo difficultien sre foreseen
1n long-term opetation and saintensnce.
Requistions are in & state of flux.
Additional restrictions on hazardous
compowwis agy fequire sdditions)
treatment .

d

Extraction well, deep well, cap and
process vut inatallers with related
equipsent as well s all process unils
themselves should be avarlsbls.
Adequate cepacity in spproprists
landf1]} should be svailable for metals
sludge. Dispossl/recycle facilities for
the spent carbon sre limited to four
facilities but should not prevent
implementation,

raval for the well sust be
:g‘:nncd. &cnum regulstions
governing uhderground 1njection wells
arg in a state of flux, 1t i1s 1mposmible
st this time to determine agency
TaSponise . community response may
be received 10 regard to trestsent by
njectipn tathar than conventional
techniquesn. Ous to the large nusber of
CERCLA sites 1n the ares, other sites
mey beviefil from the isplementation of
this slternative. Alternstive say be
wore Jikely to be epproved by mgencies,
since no Petition Demonetration 1s
necessary and the water i1s being trested
to ground weter quality except sslimity.
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Alternatsve &f

It sa expected that all location and
sction-specific requitements can be
achigved. Cvaparstion/crystallizstion
13 coapable of providing process
efficiencies to remove the liquid
pattion of the extrect, sllgwing for
d:sposal of the remsining mnlids.
fvpporstion by iteelf may not provide »
condensate that s clesn snough for
dyscharge or shallow aquifer injection.
Diapoan] of salt cryatels may be limited
by the ssgunt of free cysnide present
and could significently increase the
cest of thie alternative. Evaporation
18 3 widely wsed conventional technology
that should encounter little difficully
duting conatruction.

With adequate operation and maintenance,
evaporation/crystallizetion shauld
provide necessary treatment over the
long term. Na difficulties are foreaeen
v long-term operation shd esintensnce.
future remedisl action 13 not
anticipated. lhia option does not
preclwie future remedial sction st the
ate., Momytoring cf the mite for
effecliveness should be no probles.

Extraction well, cap snd process unit
installers with related equipment a8 wel
a3 the eveporation/crystall:istion
process units themselves should be
available. Landfill cepacity 1w
limited, but should be available.
Distances to of f-site londfall
facilitien are long.

Evaparation af extracted ground water
shauld result 1n a lavorsble response
from other sgencires.

Alternat ive 54

Tne difficulties related with excavation
concern the control of the materisl.
Mequate health and safety provisions
wust be 1splesented.

No likely future remedinl sction 18
anticipated. Migeation of exposure
patimays can he adequately wonitored.
No additions] risk of exposure exists,
should monilaring fmil, ss meterinl hses
been rewoved from the site. Source
control messyres have demonstrated
perforsance. Site operation snd
maintensnce arg aimsal.

Wie avatlahle harardous waste landfill
capacity for disposal of material is
liaited. Distances to of f-site landfnll
Facilitien wre lang end trenoport would
be expensive.

Alternative may not be spprovable since
ground waler contsminstion will not be
resedisted. O[nforcesent of ground weter
‘use reatrictions mey be very diffacult.
Due tg tha problesa of tranaportation,
conmimity response asy Hot be favorabls.

Alternstave 5C

[t 18 expected that there will be Jitlle
difficulty with construction. Procedure
simpiar to RCRA delisting may delsy
praject scheduls.

No likely future remedinl actions sre
snticipsted. The solidified esh may
present problems with future resedial
actions. The continued effactiveness
should be easily monttored.
Maintenance of site 1o minimal,
wnvolving wnspection, Bowing, ergsion
proteclion, and scceas reatriction.

Adequaete vapor extraclion and
incinerstion equipment snd disposal
should be available. Necessary
opersting personnel should ba
svailable.

1t 19 expected that this slternstave
say nal be sppraved by other agencies
end the comaunity since ground water
contamination will not be resediated.
frforcement of ground water use
restrictions say be very difficult,
e construction of en on-site

¥ Ztherator has been known ta cause
punlic oppositian. Due to the
clsenean of residencea, the

in slementghality 18 unknown.
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Alternative 5

1T proper treatability tests are
conducted, 1t 1a expected that there
will be no dafficulty with construclion.
Howaver, this type of selidification 18
considered 1nnovative for this large max
of orgenic and Ihorgenic wastes.
Procedures similar to RCRA delisting may
dalay project scheduls.

No likely future remedial sctions are
anticipated. The solidified materinl
may present problems with future
remedinl actions. The continued
effectiveness of this remedy should be
easily sonitared. Masintensnce of amite
132 mnimal, involving 1nepection,
sowing, &rosion protection, end access
restriction.

Adequate treatment snd dispossl servicea
ghould be svsilable. MWeceassry
equipment snd specialists should be
available, masuming the waterisl 1@
readily solidified and cen confare to
procedures similar Lo RCRA delisting.

It 38 enpected thal this allternstive say
not be spproved by other sgencies snd
the cosmunity since ground water
contamtnation will not be remediated.
Enforcement of ground water use
restrictions may be very difficuit.
Unfavorable response mey slso relate to
limiting ume of the property by forming
s cemented solid.

Alternative 5G

tifficulties during construction may be
encounlered due to the high ground waler
table snd type of so1l. This
alternative has been demonatrated during
pirlot tesling; however, the Lechiology
has not been proven on & full scale
ptoject. Therefure, the siternstive
should be considered 1nnovative. No
excavation of site msterinl would be
neceasary, thus reducing the workers®
sxpasure to materisl. Large smounts af
electricity sre required to opersie thia
type af system. Air pallution controls
st be provided to treat off-gases.
Cquipsent sust be custom febriceted and
ssapabled. Parsonnel sust be haghly
skalled. Effects an sress surrounding
the melt are uncertain.

It is not saticipated that future
remedial action would be needed. This
option would prectude some types of
remedial action due ta the crestion of
the sg)id monolith. Area sround the
source area should be eastly and readily
monitored snd mainteined.

At the present Lime, the necessary
equipment snd epecisliats to perform
large-scale in-situ vitrificetion are
not svsileble, This may incresse the
implementation period Lo wh unacceptable
level.

-

Dua to the largs nusber of unknowns
assncciated with this 1nnovative
trestment, the likelihood of
unfyvorahle community response 1e
increasad, Altsrnative may nol be
spproveble since ground water
contsmingtion will not be remedisted.
Enforcement of ground water vae
restractigns may be very dafficult.

Alternative &

Same a3 Alternatives 3 and 5(. The
difficulty of performing two types of
resedistion on sils sl one Lime could
delsy the consiruction scheduls.

Same a3 Alternatives 3 end SC.

Spme o8 Alternatives 3 end 5L,

Seme an Alternstives 3 end 5E. Although
grownd water contssination will not be
temediatad to clesnup sction levels, all
the tiske sre eliminated by preventing
contact with contemineted moil snd
gtound water. Due to high level of
protection, respones will likely be
favorable.

Alternative 7

Sema a8 Alternatives &A snd 5E. Ihe
difficulty of performing two types of
remedistion gn site st one time could
delay the construction schedule.

Same as Alternatives &A and 5E.

Same ss Alternatives 8A and 5E.

Same ss Alternstives 3A and 5E. Ground
wuter conteminstion will be resedisted
to clesnup actron levels. Due to the
high level of protection, response will
likely be favorable.

Alternative 8

Seme a8 Alternstives 4C wnd 50, The
difficulty of performing two types of
remediation on site st one Lime could
delay the construction schedule.

Same an Alternstivea 4C sng 5L.

Same a3 Altermatives AC and SL.

Same a3 Alternstives aC snd 5E. Ground
waler conteminstion will be cemedisted
to rleanup sction levels. ODue to the
high level of pratection, fesponse will
likely be favorable.

Alternative 9

Sane sa Alternstives 40 and 5. The
difficulty of performing two types of
temadintion on site st one Lime could
delay Lha constroctinn schedule.

Sese an Allernstives &E eng 5C.

Same a3 Alternatives 4L end 50

Seme a3 Alternstives & and 5€. CGround
water contsmination will be remedisted
to clesnup ection levels. Due to the
high level of protection, response will
likely be favoreble.
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Alternative 1

Does not reduce polentisl public health tisk sasocisted with
conteminated saile of excavated and exposed or ground water
if ingested. Incressed lifelime cancer risk ta future
on-site residents (1.6 x 107%) 18 wneccepteble. Toxicety,
mobilsty, or voluse of contssinants In soil end ground water
sre hot parmsnently or smigmificantly reduced.

No remedial action is taken with this alternative. It 10
extremely Likely that future remedisl action will be
requited. It 13 extremely unlikely that thie slternalive
wauld receive the necesssry spprovels from eny sgency of
from the community. Location snd chemical-specific
requirements would not he met.

Total Capitel
Annual DAM
Pressnt Worth

Alternstive 1

Final protection fros exposure to on-oile contamination is
schieved upan completion of cap construction, spproxisately
1 year after initistion of construction. Clesnup action
levele {CALs} for sail snd ground weter will not be met sa
sorl ressins without Lresteent and growd water that has
wigrated of f aite wil]l not be trested. Cont unyed potential
for ground water degrsdalion exists due to lateral grownd
water aigtstion. Sutface waler contasinants may be woraened
by continual discharge of contesinated ground water.
Performance of properly installed multi-lsyered cap 18
generally good for firat 20 yeara of service. Without
ground water use restrictions, the remsining risk at _the
site sfter remediation cospletion would be 1.6 x 107%.

With enforcement of ground water use restrictions, all risks
would be reduced below acceptsbie levels. Reduces mobility
of conteminants in soil but does not significently or
permanently reduce toxicily or voluse or reduce the mobility
of conteminants that sre siresdy in the ground water.

o

lechnologies cen be constructed as needed for specific aite.
It s probsble that future remedianl action would be required
\f conlmminants move of f site with the ground water. The
cep instellers should be readily svailable. 1t 1= unlikely
that the cosmunity Tesponse Lo this slternative will be
favorsble, an contaminsnts may continue to leave tha site.
While most location-specific requiTements way be met,
chemical-specific requirements will not. Enforcement of
ground weter use restrictions asy be very difficult.

fotsl Capikal = 2,641,000
Anniuml OBH = 132,000
Present Worth = 4,788,000

Alternative 3

*

Safety concern during instsllation related to excsvation
sctivities, Protection sgeinat principle threst can be
schisved upon completion of construction, spprovisstely 1 ta
2 yesrs. Cleanup action levels (CALs) far soil end ground
water will not be met beceuse na trestsent is provided for
thew. Eliminates direct contact expasurs to contsminsnta.
Contaminat son may move vertically to next squifer. This
squifer haw very litlle yield, and i3 not uaed far dranking
waler putposes., High salt end orgsnic concentrations may
effect permeability of wall. After remedistion ie
compl=ted, s}i risks are reduced below acceptable levels.
Significently reduces mobility of contamensnts in sot]l and
qeound weter, but does nol reduce toxicity or valume.

*

It is expected thet with proper bench-scele teating end
instellation, technology will be cepeble of meeting
performance specifications. Action-specific requirements
will be met. Difficulties with long-tars GAM say arise from
action of tha contsminsnts, especislly the salt snd
organica, on the wall itaelf. Containment walls sre a8
demonatrated technology that scw readily averlabla and essy
to construct, A condition of the scceptence would include
deed and access restrictions, ss well ss careful monitoring
to ensure the waste is not maving through to the next
squifer.

fotal Capitel =z 5,032,000
Angel DK = 232,000
Present Worth = 7,978,000

Alternative A

*

Remedial wction activities will not commence for 1 to 2
years, s u Petition Demonstration for deep well muat be
apptoved by EPA. Construction of remedisl sction should
teke 2 yesrs, Cleanup sction levela (CALs} for sorl will
mot be met a8 801l remains without Lreatment. The ground
water that has migrated off site well be removed where [N ®
are exceeded ond ground waler CAL3 on aite would be mel.
After remedistion 1a completed, ) deed restrictions and
site maintenance are performed, all fisks are reduced below
scceptable levels. Significently and perasnently reduces
the mobility of contsminants in Lhe suil but does not reduce
toxicity or valume of some contominunts in sotl.
Significently snd permanently reduces mobility of
conteminants 1n ground water.

o

It 13 expected thet the bigoest difficully with the option
will be 1n obtawniny approval of the Petition Demonstration.
farlure to detect prohlems may resull in contsmination of
snother aquifer. Extraction well, deep well and cap
installera with relsted equipment should be availsble.
fecaune Ihe regulations goverming underground injection
wells are in 8 state of Flux, 1t 13 epossuible st this time
to delermine agency response. Due to tha large nimber af
CEACLA sites tn the arem, other sites may benefit from the
isplementation of thia siternstive.

Totsl Capital = 4,110,000
Annual DAM = 0} ,000
Present Worth = &,884,000
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Alternative 48

+*

Hemedinl sction activities may not commence Far Bt least }
year, a8 approval for this option must bhe ohtsined.
Construction of remedial actinn shouid teke 2 years,
Clesnug ection levels (CAL8) for mail will not be met as
801] remains without Lrestment. The ground water thot has
migrated of f site will be resoved where CAL® sre exceeded
snd ground water CALS on site would be met. After
Temediation is complelsd, of deed restrictions snd site
malntenance are performed, all risks sre reduced below
acceptable levels. Signeficantly and peraanently reduces
the mobility of contaminants 1n the soLl but does not reduce
taxicity or volume of sose contsminonts in soil.
Significantly end petmanently reduces mobility and taxicaty
of contaminents 1n ground weter but does not reduce volume.
Some contsmingnts in ground weter sre tranaferred to carbon
centalers which sre disposed of off site. Does nat
significantly of perssnently reduce toxicity ar mobility of
these residusks.

*

1t 19 expected that all locstion and sction-apecific
requirements cen be achieved, With adequate opecation and
maintensnce, technologies should continue to provide the
necessary process efficuencies. Failure to detect problens
may result in conteminstion of another egquifer. Entraction
well, deep well, cap snd process unit installers with
releted equipment as well sa 01l process units thekselves
should be svailable. Disposal/recycle facilities for the
spent carbon are limited, Because the regulstiona governing
undergtound injection wells are In o state of Flux, it in
1mposaible st this time to determine #qency fesponse.
Alternative may be more likaly to be spproved by sgenciea,
since no Petition Desonatration la necensary.

fote! Capitsl = 3,834,000
Ammual DAH = 675,000
Prasent Worth =16,133,000

Alternative 4C

+

Approval for this option should not unduly slow sciion down
as contesinenta will be removed to drinking water quality
except saltnity befare injection. Conatruction of remedisl
sction should teke 2 yesrs. Cleanup action levels (CAL3)
for so1l will not be met as sorl resains without treatment .
Ihe ground waler thel hes migrated of F site will be removed
where CAL3 are excecded and ground water TAL® on site would
be met. The level of scetone being injected into the deep
well will sxceed the CAL. No WL or MOLC present ly existe
for scetone. After remediation 1 completed, 1f deed
restrictions send sile maintenance are gerfor-ed. &l riska
sre teduced below acceptable levela. ignificantly and
permpaent ly reduces the mobility of conteminanta in soil but
does not reduce toxicity or volume of mome contasinants n
sovl. Significantly snd permanent Iy reduces mobility and
toxicily of contaminants In ground water but docs nat reduce
volume. Sose contaminante in ground walef are tranaferred
Lo carbon cenisters and metala slwiges which sre disposed of
of f site. Does not sigmificantly or permsnently reduce
lovicity of mobility of these remiduals.

+

It 18 expected thet all lecstion snd sction-specafie
Tequirements can be achieved. With sdequate operstion and
mainlenance, technologies should continue to provide the
necessary process efficiencies. Failure to detect problema
may fesult in contomination of snolther aquifer. Extrection
well, decp well, cap and process unit installers with
related equipment 9a well a8 ¢11 process units theaselves
should be aveilshle. Adequate capacily in sppropriate
landfil] should be available for setals aludge.
Dispoaal/recycle Facililies for the apent carbon asre
limited. Becsuse the regulstions ?nveming undergrouwnd
injection wells are in a slete of lux, 1t i eposeible at
thia time to detersine sgency response, Alternstive may be
ware likely to be spproved by agenciém, since no Petition
Demonsicatinn 18 necessary snd the water is being Lreated to
nrowst water quality except aslinity,

totai Cepital = 4,277,000
Ausl B4 5 733,000
Fresent Worth =11,119,000




TAIML 4-20
HIDCO FI

DCTAILED ANALYSIS SUMMARY

EFFECTIVINESS

INPALEHENTARILLTY

£gst

Alternotive &l

+*

+

Appraoval for the eveporstor system should be readily It 16 expected thet all location and action-specific Totel Caepital = 2,995,000
oblainshle a3 thin 1e conventional techwology. Conatruction]| requirements can he achieved. With adequate operstion snd Annual DAM = 1,044,000
of remedis! sction should take | to 2 years. Cleanup action saitntenance, evoporation/crystallization should provide Present Worth =}2,800,000
levels (CAC ) for sosl will nol he met a3 noil remains Recessary treatment over the long term. Evaporation by
without trestment. lthe ground waler that has migrated off iteelf may not provide s condenaste thel i1n clesn enough for
tite will be removed where CALS are excesded and grownd dischacge or shallow aquifer injection. Extraction well,
water CALs on site wauld be met. After remediation 1w cap and procesa unit installers with related equipment sa
completed, 1f deed restrictions snd site maintensnce ate well as the evaporstion/ctystallization procesa units
performed, sll risks sre reduced below scceptable levels. themselves should be svaliable. Lendfill capacity is
Significantly and permanently reduces the mobility of limited, but shauld be svailsble, Dintances to off-site
contaminents un the so1l bult does not reduce towicity ot landfill facilities sre long. Disponsl of salt crystels asy
volume of some contaminants in moLl. Significantly snd be limited by the ssount of free cyanide present end could
persenently reduces mobility and toxicity of contaminents in aignificantly incremse the cost of the alternative.
ground water but doe not reduce volume. Some conteminants | Eveporation of extracted ground water should result in a
in - ground water arse trenaferred to eslt crystala which are | favorabje response from other sgoncies.
gisposed of off site. Does not significantly or permanently
reduce toxicity or mobility of these residuals.
Alternative 5A| - —
Safety concerns during the remedial action are retated to The difficulties related with excavation concern the control | lotsl Capitsl =18,007,000
the excavation of the material. Clesnup actjon levels for of the material. The evaiiable hezardous waate lendfill Annysl DBM = 232,000
soils sbove gtound weter level would be met. CALm for aoils capacity for*disposgl of material is limited. Duistsnces to | Fressnt North =20,155,000
below gtound water say not be met; however, risk off-site landfil) facilities are lang snd transport would be
ctalculations sre based on ingestion of o), end these expensive. Alternative may not be spprovable mince qoff-site
sdditiona] solide would be below the water tsble and Eramd water contamination will not be resedimted.
unavariable for ingestion. Attenuation results in o nforcement of ground water use reatrictions say be very
disaspation of contaminents, sithough it will be many yesrs | difficult. Due to the probless of transpartation, cosmunity
before ground water clesnup action levels will be attained response say not be favorsble.
for sll compounds. Withaut ground weter yse restrictions,
the remaining risk at the site after remedistion completion
would be 1.6 x 10-2. With enforcement of ground water use
resteictionn, all risks would be reduced below scceptable
leveln. Reduces voluse of contsminants in sall by temoving
it from site but transfers the problem to the lsndiill mite.
Does not reducs volume, mobilily or toxicity of contasinsnts
wn ground water.
Alterngtive 5C| - -
Safety concerns during the remedial sction are releted to It s expected that this alternative say not be approved Totsl Cepital =2&,480,000
the excavation of the materinl. Exlensive requirements by other agencies snd the communily since ground water Annual 04N = 2,000
m:lu!m? trial burn plus 1DEM backlog could delsy the contsmination will not be rempdisted. Enforcement of Present Worth =28,427,000
the start of remedistion up to 2 yeers. Completion of the ground water restrictions sey be very difficult, The

conutruction should be lesa thnn | year. The acturl soi}
fesediation should be lesa than | year. Clemniup action
levels for soils sbove ground waler would be mat. CAL®

for soils below ground water may nat be mel; however,

risk calculations are based on ingestion of so1l, and these
mklitionnl solide would be below Lhe water tahle ond
wnavaiishle for 1ngestion. Altenuation results in e
dissipation of conteminants, allhough 1L will be many yeors
before ground water clesnup sction levels will be sttained
for all cospounda. Without grouw waler use restrictions,
the remaining risk at the sute after remedintion complet tpn
wouid be 1.6 x 10-2, Wilh enfarcement of grgund water use
festrictions, all risks would be reduced below acceptable
levels. Significently snd premsnently reducea toxicity and
#ohility of contominents 1n uoil bl does not redure
tovicity, mobility, or volume of conteminants in gromsd
waler.

conatruction of an an-site Ihcinerator han been known
Lo caune public opposition. fue to the clossness of
residences, the implementshility 18 unknown. MNecessary
equipment sand dispossl services ns well an operating
persannel shonld be svailable. Procedures similar to
RCAA delinting may delay project schedule.
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cosl

Alternative 5

Sulely concern during 10wl ul inl Lot ansor ol 0 with

+

Thin type of solvditicotion 18 conosidered iwovative for

lotal Copital =z11,744,050

sctinn leveln for saills sbove ground water level would be
met. CAL® for saile below ground water may not be met;
however, Fisk calculations are based on ingeation of soil,
and these sdditional solide would be below the vater table
snd unaveilable for ingestion. Attentuation resylts in @
dissipation of contaminents, although it will be many years
before graund water clesnup action levels will be attsined
for all compounda. Technology has nat been proven on Tull
scale project. Without ground weler uae resirictions, the
remaining risk al the mite after resedistion completion is
1.4 x 107, Mith enforcement of ground water use
reatrictions, ett rysks would be reducenld helow acceptable
teveln. Sipmificoently sl permaneul ly ceduces taxicaly,
sphility sl volume of contuminanto n socl, bul does nat
reshice toxscity, mobility, or valime of contomimnts in
qroind waler,

At the preaent Lime, the necessary equipment snd specialists
to perform larqe-acale 1n-situ vitrification ste not
svailable. Duve ta the large number of unknowns associated
with this innovative Lreatsent, the likelihood of
wnfavoreble cosmunity tesponse 18 Lncteased. Alternative
may not be approvable since off-mite ground water
contemination will not be remediated. Enforcement of ground
water uge restrictions way bhe very d:ffitult.

excavalion ani mining of contesingted materinl. 1t will be | this Inrge six of orqenic wwl inorgonc westen, Annsal DAR = 132,000
ity lo perform teentalaloly nbwhyen to wlegual oy rocedures mimdnr la HCRA slebionting sy deluy projeat Preaent Worth =15,%0,000
iksousirale Ihat the sgliditied wuule o confora Lo achedule. Adequale Lreotapnt snd dingposs] services should
procedures similer to RCRA delisting. This may deley be availahle. It in expected that this slternative may not
witistion of construction. Completion of conetruction be approved by olher agenties and the cosmunily since
should be | year. Clesnup action levels for soils above aoff-site ground weter contamination will not be rewedisted.
ground water level would be mel. CALw for soils be)ow Enfarcement of ground waler use restriclions say be very
ntound water may not be mel; however, Fisk calculstions are | difficult. infsvorsble response may alsa relste to lisiting
based on ingestion of soil, end these additiona) solids usie of the property by forming m cemented salid.
would be below the water tahle and unavailable for
ngestion. Atlenuation resulls in a diesipation of
contuminants, althawgh 1l wi k] be sany yenrs hefore qrowsl
wiled clesnup ection leveln will he atbtained for sl
coagaindn.  Without growsl water e fealeact i, Ue
resawning risk st }h. aile wfter romedint ion completion
wouid be 1.6 u 107*. With enforcement of ground waler use
restrictione, all risks would he reduced below accepinhie
leveln. Sigmificeni ly and perwanently reducen mobtlily pf
conteminents 1n s01l, but does not redice toxicity, mobiirty
or volume of contuainants e growvl waler,
Alternative 5G| - -- -
Because no excavation of meteris] occurs end ali of the Thia alternative hes been demonstraled during pilot testing; { Totel Capitel =18,484,000
materinis are trested n o hood, rink is minimyzed. however, effects on areas surrounding the melt are unknown. uel O&H 232,000
Completion of conatruction ahould be | to 2 years. Clesnup | The technology has not been proven on & full scele project. | Prasent Morth =20,632,000
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Alternative &
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+

It will be necrsaary to pecform trealebility studies lo Some as Alternatives 3 snd SL.  The difficulty of performing Total Cepital 16,779,000
demanstrate that the solidified waste can conform to two types of remediation on site st one time could delay the} Annual D&M = 227,000
procedutes similer to RCRA delisting. This may delay consltruction ochedule. Although ground weter contaminstion Preaent Worth 318,886,000
construction 1mtiation. Construction of resedisl action will not be tesedinted to cleanup oction levels, all the
would take | to 2 years. Combines the long-leem riska are ejiminated by Brevcﬂlmq contact with contasinated
effect iveness af Alternstives 3 and 56, Cleanup action soi1l and gromnd water. ue ta the high level of protection,
levels for aail sbove geound waler wili be met. CALa for response will likely be favorsble.
soil below ground water may not be mel; hawever, rink
calculations are based on ingestian of soil, and this would
be unavsilable for ingeation. Ground water cleanup sction
levels would nat be met on site. Afier remedistion is
completed, oll risks are reduced belou acceptahle levels.
Significantly and persanently feduces mobiitty af
conteminents 1n so1l snd ground water.
Alternative 7 | o
Romedial action metivities fof nround water moy not commence | Some au Alternativea ah and SC. The difficully of Total Capitel =14,730,000
for | ta 2 years ss a Petition flemonstration for the deep performing two types of remediation on site at one tise Annual Q4M = 31,000
well must be spproved. It will be anceasary tn perfors could delsy the canstruction achedule. Oue to the high Present Worth z\7,504,000
Leeatability studies La demonstrate that the solidafied level of proteclion, renponse will likely be favarable.
wante csn confarm to procedutes similar to RCRA deliating.
Ihis may teiny roosstraction waliston. Conatruction of Llhe
remedisl sction would teke appcovimately 2 yesru. Combines
the long-ters effectiveness of Alternstives 4A snd 3.
Cleanup action levels far so1l ahove yrowwl water will be -
met. CAL® for soil balow ground wster may nat he mety
however, fisk calcuistions are based on 1nnestion of soil, .
and this would be unavailsble for ingestion. Ground water
cleanup action levels would be set. After femedistion 18
completed, sll risks sre reduced below ascceptable levels.
Permanently and significantly reduces mobility of
contssinants in soil end ground water.
Alternutive § | oo +
Appravsl for this option should not unduly slow action down | Some as Alternatives &0 and S€, The difficulty of Tatal Capital z14,899,000
ot conteminents will be removed to drinking water quelily performing two types of resedistion on site st one bime Annual D&M s 733,000
except sslinity before injection. 1t will he necessary to cauld deley the conatruction schedule. Due ta the high Present Worth =21, 740,000

petform treatability studien to dempant cute that Liwe
anlidified waste can cnnfarm to procedutes simijar to HIRA
delisting. lhis may construrtion initistion. Const ruct ion
of remedinl action would teke 2 yeara. Combines Lhe
long-term effectiveneas of Alternntives &€ and SC.  Cleanup
action levels for sail above ground water will he met. CALn
for so1l belaw prowd waler say ol he mel; however, £ank
calculations sre based on 1ngestion of soil, and thia would
be unavailsbis for ingestion. Ground water cleanup sction
Jevels would be met. !f water leaves deep aquifer, since
this is not » drinking water anquifer, the increased aalinity
should not pame = problem. After resediation ia completed,
all riske are reduced below arrepiable levelas.

Significently snd permanently reduces mobility of
conteminants in 801l and mobilily snd taxicily of
conteminants 0 ground water. Some contaminante 1h ground
water sre tranaferred to carbon canisters and metals sludges
which nte dispased of of f site. Ooes not significantly or
persanently reducs touicity or mobilily of these residuale.

lavel uf proteclion, feaponae will likely ba fuvurahle.

e e ——— e ————— 3y . kY
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cost

Hotinga:

Alternative 9

~r

Approval for the evaporater systes should be readily
obtninahle aa this is conventianal techonlogy. It will be
neceasary to perform & teentnhility study to demonstrate
that the solidified waste can conform to procedures similas
to RCRA delisting. This may delsy construction initiation.
Conslruction of remedisl action should take | to 2 years.
Combinga the long-term effectiveness of Alternatives af and
5. Cleanup sction levela for ecil above ground water will
be wet. CALs for soi! below ground water may not be met;
howevsr, risk cslculations are based on ingestion of soil,
ond thia would be wavailable for ingeation. Ground water
cleanup sction ievela would be met. After remediptuon is
compicted, ali riska afe feduced below scceptuble Ipvels.
Significently and permanently reduces mchitity of
contaminents 1n so:il and mobilety, toxicity, and volume of
contpminents 1n ground water. Some contaminants in ground
water are tranaierred to salt crystals which are disposed of
of f siie. Does nat significantly or persanently reduce
toxicity or mobijity of these cesiduals.

+

Same as Alternatives 8L and 5€., The gifficulty af

perforsing two types of remediation on aite at one time
coulid delny the ronstruction schedule. Oue to the high
level af protection, responee will likely be Favorsble.

fotal Cepitsl =13,803,000
Annusl O8N = 1,044,000
Present Worth 223,607,000

-4

1 2.

oo

Cutremely posttive

Pasilive or soderately poaitgve

Vety littie effect or na chunge from existing condition
Nenut ive effect of maderate significance

Latrrmely negative




MIDO II

ESTIMATED COSTS IN MILLIONS OF DOLLARS
AND TIME TC IMPLEMENT

ALTFRNATIVE PRESENT WORTH CAPITAL QOST

l. No Action 0 0
2. Cap 4.8 2.6
3. Contaimment 7.9 5.8

REMEDIES THAT DIRECTLY ADDRESS GROUNDWATER

4A. Deep Well 6.9 4.1
4C. Treat andl

Deep Well 11.1 4.3
4E. Evaporation 12.8 3.0

REMEDIES THAT DIRECTLY ADDRESS SOURCE

BA. landfill 17.5 15.4
5C. Incineration 26.0 23.9
5E. Solidification 11.3 9.1
5G. Vitrification 20.6 18.5

YEARS TO

ANNUAL OsM  PERMIT AND

aosT

0

0.23

0.23

0.30

0.73

1.0

0.23

0.23

0.23

0.23

REMEDTFS THAT DIRECTTY ADDRESS SOURCE AND GROUNDWATER

6. Cambines S5E

with 3 16.3 14.2
7. Combines SE

with 4A 14.4 11.6
8. Combines SE! 18.6 11.8

with 4C

9, Combines S5E
with 4E 21.0 11.2

0.23

0.30

0.73

1.04

CONSTRICT
0

2

TABLE 13

30

30

30

30

30

30



1. Costs based on treatment to drinking water standards prior to
deep well injection. For treatment only to land Disposal Restriction
Treatment standards, cost estimate is $1,000,000 less.




Will Contaninants Migrate
Alternative  Off-site in Ground VWater?

1. Mo Action Yes
2. Lap Yes
3. Contaimment Mo

REMEDIES THAT DIRECTLY ADDRESS GROUNIWATER

4A. Deep Well o
4. Treat and

Deep Well N
4E. Evaporation o

REMEDIES THAT DIRECTLY ADDRESS SOURCE

5A. Landfill Yes
5C. Incineration Yes
5E. Solidification Yes
5G. Vvitrification Yes

MIDCO 1X

TABLE OF EFFECTIVENESS AND IMPLEMENTABILITY

Will Action Result in

Non-canpl iance with State

or Federal Standards?
Yes

Yes

ho

Yes
Yes
Yes

Yes

Will Contaminants of
Potential Health Concern
Remain in the Sil or
Ground Water?

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes

Yes

Will a Significant
Anount of Off-site  Are Significant

Hazardous Waste Implamentation
Disposal Occur? Problems Expected?
No Yes4
No Yes4
Mo ho®
ol -~ hob -

No2

Yes3 8 No
Yes Yes8
Mo Yes
No Yes
No Yes?



REMEDIES THAT DIRECTLY ADDRESS SOURCE AND GROUNDMATER

6. (5E +3) Yes
7. (5E + 4A)

8. (5 + 4C)

g & & &

g & & &

9. (5€ + &)

lHazardous Waste Disposal in Deep Aquifer.
25nall amounts of precipitated metals and spent carbon may be landfilled.

35alt cake contaminated with metals, cyanide and sane organics will be landfilled.
Organic Yiquids will be incinerated.

4ppproval under CERCLA is unlikely.
SThe long term effectiveness of the slurry wall is uncertain,
Gy be problans obtaining approval for deep well injection.

procedures are not proven in a full scale project. High water table may
cause difficuities during contruction,

8and Disposal festrictions may not allow.

Mol

Yeg3 8



TABLE 4-15

ALTERNATIVE 7

Table

GROUND WATER PUMPING AND DEEP WELL INJECTION WITH IN-SITU VAPOR EXTRACTION
AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION
COST ESTIMATE X

Site/Process Preparation
Soil/Sediment Handling/Treatment
Ground Water Handling/Treatment
Site Restoration
Access Restriction
Monitoring System

CONSTRUCTION SUBTOTAL .
Contingencies

CONSTRUCTION TOTAL
Permitting
Services During Construction
Delisting
Engineering

TOTAL CAPITAL COST

ANNUAL OPERATION AND MAINTENANCE

TOTAL PRESENT WORTH
{10% discount rate, 30-year life)

See Appendix D for detailed cost information

* FI’V",;, Tqé/p ‘f“/.!- ..-vf'/ FJ-‘ »’J/A CG’I/J
f)"/-l’-?f‘fll{n _s'y.r/l{“m ro-[jfé:'/’é;/,

$ 17,596
b203-000 1w/ T
1,730,400

199,500

33,600

252,500
GE435-596 &, SN NaYs
B3HsRI8 2, 060, T

51*’889 ,83 ‘;} ?/II RA

376600 (37,00

53605000 [ 42506007
150,000

3085000 | 025,000
$14FFOOTD “IEVg-nr
s 301,000

175045000 /1, T/ 5, O

7/¢'/ ;:/?f- .SC':'/ AL
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Table
TABLE 4-16
ALTERNATIVE 8
GROUND WATER PUMPING, GROUND WATER TREATMENT
TO DRINKING WATER QUALITY EXCEPT XX
SALINITY, AND DEEP WELL INJECTION WITH IN-SITU VAPCR EXTRACTION
AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION
COST ESTIMATE ¥
Site/Process Preparation $ 17,596
Soil/Sediment Handling/Treatment 2625000 v, 9//7
Ground Water Handling 1,230,400
Ground Water Treatment 535,000
Site Restoration 199,500
Access Restriction , 33,600
Monitoring System 252,500

CONSTRUCTION SUBTOTAL
Contingencies

CONSTRUCTION TOTAL
Permitting
Services During Construction
Delisting
Engineering

TOTAL CAPITAL COST

ANNUAL OPERATION AND MAINTENANCE

TOTAL PRESENT WORTH

{107 discount rate, 30-year life)

See Appendix D for detailed cost information

* F”'-‘-’Iﬂ 724[/!‘: ‘,"/‘L 57?‘ F_}- W//‘l' (/'L.'/ﬁ /g’/ J‘:‘","‘/ &’-/'/{)C:f’ f"i/'/'—f(‘ﬁ("/'.’

.‘.L’Z’ 7‘ra:7§°a(,

Leraal Z)/J/) orcl /Qe.r/m p: fm-.,

f*’rﬁ)/mr.' -f

HeaToss9s ( 66, 607

373865258 2,606, 207
sriseserezn 9 FH £V
weono- /79,200
43565000 i, 06 4, I
150,000
3565000 [/, O6L, 700
SHe899-7000 4/ 738, 700
$ 733,000

§HIL05000 /8 5 YE, 70

x Kk Cos 75 gre é_n'/'r'm a/';‘-ff b/ b :"// o COC frgy fe - /"’“":/”’f“?;‘ e // Zb

Ky )C’a'h/(?r(/'s,
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Coapourd

dreepic
Bariva
Beryllica
Cadaim
Chrosiva

Copper

Iron

Lead
Kangznese
Eercery

Kicle)
Seleziva
Silver

Thallivs
Tasadius

lice

Cyanide ,
Ticyl chloride
Chloroethare
Eethylene chloride

beetore
1,1-Dickloroetbene
1,1-Dictloroethare
Traps-1,2-dichloroethene
Z-Butanone

1,1,0-Tricbloroethbane
1,2-Dictloropropace
Trichloroethene
Benzene
{-Ketbyl-2-Pettanore

Tetrachloroethese
Toluere
Etbylbenzene
Iyjenes

Ptezol

Table

TABLE | (PAGE 1 OF 2)
¥IDCO 1
GRODFD KATER CLEANOP ACTION LEVELS

Petection  Cleasup
Lisit ¢ letion Level
(ug/1) (ug/1) Basis
15.1° Ground water background coscentration {95% OCL).
200 11 Ground water background concentratios (95% OCL).
5 1.0 Kotcarcinogenic rick fron the site (all media) ¢ .
5 B.25 Kovcarcinogenic rist fron the site (2l mediz) ¢ 1.
10 1.5 Ground rater background concentration (95% GCL),
113 Chronic Kater Quality Criteria for the protectict of
freshwater 1ife, sith a dilution factor of 3.57
(froa Midco J] Peyedial Investipation Beport),
lovest detected hardness,
15,309 Ground water background concentrztion (95% 0CL).
8 Kaxisue Contaminant Lesel.
11| Grousd water backgroued cobcestration (95% UCLY.
p.2% Groued water backgroued concentration (95Y OCL).
{0 12.3 Ground sater bactground concentration (95% OCL).
5 1.5 Foncarcizogenic rist from the site (all sedia) ¢ 1.
10 0.43 Chroric Nater Quality Criteria for the protection of
fresboater life, with a dilution factor of 3.57.
10 0.638 Novcarcinogenic risk from the site [all nedia) ¢ 1.
50 3.8 Noncarcisogenic risk from the gite (all wedia) ¢ 1.
1,410 Ground water background corcentratior (95% OCL}.
158 Ground sater background conceatration (85% DCL).
2.2 fround sater background covceotration (95% OCL).
10 Ground sater backgrousd detection lisit.
5 1.9 Groved sater background concertration {55% UCL).
12.8 Koncarcinogenic rist fros the site (all nedia) ¢ 1.
1.3 0.000208 Carcizogenic risk fros the site (all media) ¢ ) -6,
6.1 p.00932 Carcinogenic rist frow the site (all aedia) ¢ 1 E-06.
10 Kazinun Cottzzinant Level Goal {proposed).
16 9.31 Koncarcivogenic risk from the site (all sedia) ¢ 1.
U Foncarcizogenic risk fros the site (a1l nedia} ¢ |
0.4 0.0125 Carcivogenic risk frow the site [all sedia} ¢ 1 E-05
1.2 0.9174 Carcivogenic risk fron the site {all aedia) < 1 K-05.
? .04 Ground sater backgrovnd covcentration (953 OCL).
10 3.0 Koncarcinogenic rist from the site {all media}) ¢ 1.
b.3 f.00d {arcipogenic risk from the gite {al] sedia} ¢ 1 E-06.
£.1 Roncarcinogenic ried from the site (2}] aedia) ¢ ]
12.% Noncarcinogenic riek fros the gite [2]) eedis) ¢ 1.
8.5 Noncarcinegenic riek frea tbe site {al! welia) ¢ 1.
513 Bovcarcivogetic rist fres tbe site (3l @ -2)

17




Coapouzd

-------------------------

Bis{2-chloroethyletter
Bis{2-chloroisopropyljetber
Crecol

Isoptorone
2,4-Diagthylptenc]

Beczoic deid
Bis{Z-Chloroethoxy)uethane
2.4-Dicklorophencl
Kapbthalene
2-¥etbylnaphibalese

beeaphtbere
{-Kitrophepol
2,4-Dinitrotoluene
Diethylphthalate
Floorene

{-¥itroaniline
Phepavthrere
i-z-Botylphibalate
Big{2-etbylberyl)phthalate
Fi-n-Octylpbthalate

Beptacklor eporide

Detection  Cleavup
Linit & detion Level
(ug/1} {ne/1)

10 0.000188
10
0 6.41
10 0.207
10
58.1
10
3.9 0.163
2
10
, 10
50
10 p.opo2nd
{.9 1.25
10
50
10
s.u
10 0.0606
10
0.05 0.00032¢

TABLE 1 (PACE 2 OF 2)

Basie

.....................................................

Carcivogenic risk from the site (all sedia) ¢ 1 E-06.
Ground water background detection lisit.
Kopcarcivogenic risk from the site (all wedia) ¢ .
Carcinogenic risk from the site {all sedia) < 1 I-06.
Grovad waler background detection Jimit.

Norcarcivogenic riek from the site (all sedia} ¢ 1.
Ground water background detection linit.
Koncarcinogenic risk from the site (all wedia} ¢ 1.
Koncarcirogenic rist from the site (all sedia) ¢ 1.
Ground vater bactground detection linit.

Ground water background detection lisit.

Grourd water background detection limit.

Carcicogenic risk froa the site (all media) « § E-06.
Koncarcinogenic risk from the eite {211 wedia} ¢ 1.
Groucd sater background detecticn liait.

Ground water backgroved detection linit.

Ground water backgroued detection limit.
Roscarcinogenic risk from the site [all media) ¢ 1.
Carcizogenic rist fron the site (al) sedia) < 1 B-06.
Ground water background detection limit.

Carcinogenic risk fron the site (al} sedia) ¢ 11-05.

1 Practical quentitation linits as per DSEPA “Teet Metbods for Evaluating Solid Kaste,” 3rd Bdition,
SH-846, Kov. 1986. Valoes shown are bigber than the corresponding cleanup 2action lesels.
Therefore, the actval cleanup action level for each of these cowpounds is ‘pondetectable ”

0Ci: OUpper confidence Iinit of the average covcentration {froe Mideo If Benedial Investigation).
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Coapound

fatinony
irgeric
Bariva
Berylliun
Cadnita

Chroniva
Copper
fron

lead
Katgenese

fercury
Nictel
Seleniva
Silver
Tic

Yepadius

line

Cyanide

ethylene Chloride
beelone

Carbon disulfide
Trane-1,2-Dickloroethene
Chierofora

2-Butanone
1,1,1-Trickloroethane

1,1,2,2-Tetrachloroetbane
1,2-Dichloropropare
trichloroeibene
1,1,2-Trichloroeibane
Berzeze

{-Ketbyl-2-pentanone
Tetractloroetbene
Toluene
Chlorobepzere
Bthyibeszere

Tylenes

Fherol
1,4-Dichlorobenzere
1,2-Dicblorobenzent
Cresol

Detection
Linit ¢
(ng/hg)

........................................................

0.5

0.3

330

Table

TABLE 2 (PAGE 1 OF 2)
KiDco 11
§01L CLEAXOP ACTION LEVELS

Cleanup

betion Levels

(ug/kg)

169,000
2,330
3,580

35,800
48,900
1,310,000
145,000
804,000

290
143,000
1,550
{50

21,500

50,200
1,060,000
15,100
9.35
5,190

0.153
$
0.1€83
5,900
H1

0.107
2.1
1.4
2.4

0.962

43t
211
15,800
1
1,130

6,310
151
5.1
143
6.3

Foncarcinogenic risk frow the gite {all nedia} ¢ 1.
Surface soil backgrovod concentration (5% OCL).

Koncarcinogenic rist from the site (21l pedia) ¢ |,
Foncarcinogenic risk from the site (all sedia) ¢ 1.
Ropcarcinogenic risk fros the site {21l wedia) ¢ 1.

Norcarcisogenic rist from the gite (all sedia) ¢ 1.
Surface soil background concentration (95% DCLY.
Surface soil background concentration (95% DCL).
Surface 5oil background concentration (95% BCLY.
Noncarcinogenic risk from the site {all media) ¢}

Surface soil bactground concentration {951 OCL).
Foncarcinogenic risk from the site (2]l wedia) ¢!
Honcarcinogenic risk fron the site (a1l wedia) ¢ L
Surface soil background concentration {95% BLL).
Nopcarcinogenic risk fron the site (all sedia) ¢ 1.

Focarcinogenic rist from the gite (2]] sediz) ¢ 1.
Honcarcipogenic risk from the site {all wedia) ¢ 1.
Moncarcipogeric risk from the site (211 wedia) ¢ 1.
Serface soil background concentration {95% BCL).

Foncarcinogenic rist from the site (all wedia) ¢ 1.

Nozcarcinogenic rick fron the site (all wedia) ¢ 1.
Surface soil background detection 1iait.

Carcinogenic risk {ros the ite (a]] wedia) ¢ 1 E-06.
Hopcarcinogenic risk fron the site {al} wedia) ¢ 1.
Koncarcinogenic risk from the site (all wedia) ¢ L.

Carcinogenic risk from the site {all wedia) ¢ 1 -0
Carcinogenic rist from the site {2}] wedia) ¢ } §-0
Carcinogenic rist fron the site (al) wedia) < 1 K-C
1 E-0b
{ I-0

Carcinogenic risk fros the site (all media} ¢
Carcivogenic risk from the site (al) sedia) ¢

Foncarcinogenic rist fros the site (ail sedia) ¢ 1.
Carcinogenic rist from the site {31l wedia} < ) E-0E.
Koncarcisogenic risk frow the site {all nedia) ¢ 1.
Noncarcinogeric rist from the site {all aedia) ¢ 1.
Koncarcivogenic risk frow {be site {21 wedia) ¢ 1.

Noncarcinogeric risk frow the eite (2}] sedia) ¢ 1.
Kopcarcivogenic rist frow the site {all wedizt 1.
Carcinogenic rist froa the sile (all mediz’ T-06.
Noncarcipogenic risk from the site (all s ‘
Koocarcinogenic rist frow the site {al.



T4BLE 2 (PAGE 2 OF 2}

Detection  Clesoup
Linit ¢ dction Levels Basis

Conpound (vg/te)  (ugfhe)
Isophorone 3,000 Carcinogenic rick from the site (2]l media) ¢ 1 E-06.
2,4-Dinetbylphencl 330 Surface soil backgrovnd detection liait.
2,{-Dichlorophenol 900 Koncarcizogenic risk from the site (all wedia) ¢ .
1,2,4-Tricklorobenzene kK] 6.7 Roscarcivogenic risk from the site (all media) ¢ 1.
fapbthalene 5,110 Roncarcivogenic risk from the site (all wedia) ¢ 1.
{-Chloroaniline 356 Carcinogenic risk from the site (all nedia) ¢ | £-06.
2-Ketbyloaphthalene 330 Surface soil background detection limit.
bcenaphthylere 330 Surface soil bactground detection limit.
bcesapbtbene 330 Surface goil bactground detection lisit.
Diberzofuran 330 Surface soil backgroung detection Jisit.
Diethylphtbalate 330 . Surface s0il background concentration (95% OCL).
floorece , 330 Surface goil background detection Jinit.
N-Nitrosodipbenylanice 330 268 Carcinogenic riskt from the site (a1l wedia) ¢ 1 E-06.
Pherantbrere 10 131 Surface soil background concentration {5:% OCL).
dpthracere 330 Surface soil background detection lixit.
Di-n-butylphthalate 1,360 Kovcarcinogenic risk fron the site (all wedia) ¢ 1.
Tluorantbene 255 Surface soil background concentration (85% OCL).
Prrece U8 Surface soil background cotcentration {95% GCL).
Butylbenzylphtbalate 943 Noocarcinogenic risk from the site {all nedia) ¢ 1.
Benzofa) anthracene 158 Surface soil background covcentration (35% OCL}.
Big(2-ethylhexy)iphthalate 9Es Surface soil background concentration (95% OCL).
Chrysene : 238 Surface soil background concentration (853 OCL}.
Di-p-octylphthalate . 330 R Sorface s0il background copcentration {95% OCL).
Betzo{b} fluorantheze I} Surface soi} background concentration {951 OCL).
Bepzo{k) {Juoranthese 154 Surface soil baclground concentration (95% OCL).
Betzo(a) pyrece i Surface soil background concectration {95% DCL).
todeso(1,2,3-cd) prrene 193 Surface soil background concentration {951 OCL).
Dibenz{z,b)antiracene 330 Surface so0il background detection limit.
Berzo(g,b.i)perylene 108 Surface so0il background concentration {95% 0CL).
{,4°-DBIE (TR Surface soil background concentration (95% OCL).
Chlordaze 4,100 Surface soil background concentration {95% OCL).
PCE: 80 1.62 Carcivogenic risk from the site (all sedia) ¢« 1 E-95.

1 Practice) qeastitation lisits as per DSEPA “Test Kethods for Eealuating Solid Waste,” 3rd Editien,

SH-Bi6, Kov. 198%,

Talues chovn are bigher than the corresponding cleanup acticn levels.

Therefors, t1be actual clenup action level for each of these conpounds iz “nondetectatle ”
OCL: Cpper cocfidence limit of the averape concentration [Table 14).




TAELE 19

IAND DISPOSAL RESTRICTION TREATMENT STANDARDS FOR WASTE
CATECORIES ¥001, F002, F003, FOO5 (FROM 40 CFR 268.41)

CONSTTTUENT

acetone

nr-butyl alcohol
carbon disulfide
carbon tetrachloride
chlorcbenzene
cyclohexanone

1,2 dichlorcbenzene
ethyl acetate

ethyl benzene

ethyl ether
isabutanol

methanol

methylene chloride
methyl ethyl ketone
methyl isocbutyl ketone
pyridine
tetrachloroethylene
toluene
1,1,1-trichloroethane
1,1,2-trichlore-1,2,2
trifluorcethane
trichloroethylene
trichloroflouramethane
xylene

CONCENTRATIONS IN EXTRACT

Wastewaters
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0.96
0.091
0.96
0.15

*A capacity variance is in effect for soil waste and debris until November

1990.



TABLE 20

PROPOSED IAND RESTRICTION TREATMENT STANDARDS
FOR WASTE CATBEGORTES F007, F008, FO09,
(FROM F.R., VOL, 53, NO. 7, P. 1068)

WASTEWATERS :
QONSTTTUENT TOTAL COMPOSITION TCLP
(may/1) (mg/1)
cyanide (total) 12
cyanide (amenable) 1.3
chramium 0.32
lead 0.04
nickel 0.44
NONWASTEWATERS :
(mg/kg) (/1)
cyanides (total) 110
cyanides (amenable) 0.064
cadium 0.066
chramium 5.2
lead 0.51
nickel 0.32
silver 0.072
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MIDOD I AND MIDCO ITI RESFONSIVENESS SUMMARY

1. RESFONSIVENESS SIMMARY OVERVIEW

In accordance with CERCIA Section 117, a public corment pericd was held from
April 20, 1989 to May 19, 1989, to allow interested parties to camment on the
United States Ervirommental Protection Agency's (U.S. EPA's) Feasibility
Studies (FSs) and Proposed Plans for final remedial actions at the Mideo I and
Midco IT hazardous waste sites. On April 27, U.S. EPA conducted a public
meeting in which the Proposed Plans were presented, qQuestions answered and
public comments accepted,

The purpose of this responsiveness summary is to document camments received
during the public camment periocd, and provide U.S. EFA's responses to these
caments. All coments summarized in this document were considered in EPA's
firal decision for remedial action at the Midco I and Midco II sites.

II. BAQKGROUND ON OMMUNITY INVOLVEMENT

The Midco I site (as well as another National Priorities List site, Ninth
Avenue Durp) is located in Gary, Indiana. The nearest residentjal area is in
Hammond, Indiana within one-fourth mile of the site. On December 21, 1976, a
fire at Midco I destroyed thousands of drnums of chemicals. Community concern
about the site intensified in 1981. In March 1981, a 14-year old Harmond boy
suffered leg burns while playing near the site; his parents attributed the
burns to chemicals. In June 1981, a heavy rainfall resulted in flooding in
Hammond and the flow of surface water from the Midco I and Ninth Avenue Drp
areas into Hammord. Several residents camplained of chemical odors in flooded
basements and chemical burns from contact with flood waters. These problems
were attributed to run-off from Midco I and Ninth Avenue Dump. In response to
this occurrence, Hammond constructed a dirt dike across Ninth Avenue at the
Cline Averue overpass. This dike is still in place ard is a source of
controversy between Gary and Hammond public officials. The Indiana
Department of Ervirornmental Management sent a letter stating that the dike was
still necessary to prevent contamination from the sites from entering Harmond.
Gary and Hammond public officials and nearby Hammond residents have been
actively involved in promoting remedial actions at Midco I.

The Midco I site is more isclated fram residential areas. The nearest
residences are a small cluster of hames located approximately one mile
southeast of the site. In 1977, a fire occurred at the site that destroyed
thousands of drums of chemical wastes.

In 1981, U.S. EPA installed fences around Midco T and Midco II. In 1982,

U.S. EPA conducted a surface removal action at Midco I that included removal
of all containerized wastes and the top ane foot of contaminated soil, and
installation of a temporary clay cover. Frum 1984-1989, U.S, EPA conducted a
removal action at Mideo II that included the removal of all containerized
wastes, and excavation and removal of contaminated sub~surface soils in areas
vhere wastes had been dumped directly onto the ground. On July 8, 1982, a
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public meeting was held to discuss the Midco I removal action. Other
comunity relations activities were also conducted during the removal actions.

U.S. EPA held public meetings to discuss the initiation of the Remedial
Investigation/Feasibility Studies (RI/FSs) on February 21, 1985 for Midco I
and on July 18, 1985 for Midco II. Residential well sampling for the RI/FSs
identified several contaminated wells, but the contamination was not
attributable to the Midco sites. U.S. EPA provided updates to the community
on the status of the studies using fact sheets in November 1987 and December
1988.

Proposed Plans for Midco I and Midco II were combined into one fact sheet and
mailed to over 100 concerned parties. Oral comments were accepted during the
public meeting on April 27, 1989. In addition, written comments were received
during the public comment peried fram the City of Hammond, the Indiana
Department of Highways, a private citizen in Gary, a slurry wall contractor,
the Midco Steering Committee (which represents the potentially responsible
parties that conducted the RI/FSs), and from Morton-Thickol, Inc.

m.mwmmmmmmsmmmmcm
PERIOD AND U.S. EPA RESEONSES

The caments are organized into the following categories:

A. Caments received during the public meeting, and comments received in
writing from the City of Hammond, from a slurry wall contractor and froo a
private citizen from Gary.

B. Camments received from the Indiana Department of Highways.

C. Camments received from the Midco Steering Cormittee and from Morton-
Thickol.

A.WOFWSMMMWCM,MDWS
RECEIVED IN WRITING FROM THE CITY OF HAMMOND, FROM A SIURRY WALL OONTRACTOR
AND FROM A PRIVATE CITIZEN FROM GARY

CCMMENT {1:

A number of comments were received concerning the protectiveness of deep well
injection of hazardous wastes. The specific camments included the following:

"In 13 states casings have cracked and leaked in deep well injections."
"Why is it they never address with landfills or deep well injections
earthquakes in the area and what they anticipate is going to happen to all
these nice little hazardous waste dumps we have either under the ground or
on top or wherever they're at."

"I would like to know how many deep wells there are in existence today."
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"How long have they been in existence?"
"Have there been any problems with any of them?"

"How does the EPA prevent any prublems? Are you saying that because they
stepped in there are no more problems or what?"

"Isn't it true that the steel mills stopped disposing of their own waste by
deep well injection many years ago? What are they injecting now?"

"I am requesting that ... (2) the E.P.A. report how the preferred option of
injecting hazardous wastes two thousand (2,000) feet underground will
affect my neighbors' well as my own."

"There is always the possibility that the substance injected into the deep
well will contaminate other aquifers."

"In addition, although these aguifers may not currently be used because of
their depth, or because they contain salt-water there may come a time when
out of necessity they may be needed to supply drinking water to future
generations.™

"At a minimum the contamination in the ground water should be treated
prior to any deep well injections so as to mitigate any adverse
envirormental effects that may occur in the future."

"The solution to envirormental problems is not to place out of sight or to
dilute, but to correct.™

U.S5. EFA RESFONSE TO CCMMENT #1:

Congress recognized concerns regarding deep well imjection of hazardous wastes
and enacted a number of statues to assure that deep well injection is only
conducted at locations and using procedures that will assure long-term
protection of human health and the enviromment. Deep well injection is
requlated by U.S. EPA under a number of statutes, primarily the Safe Drinking
Water Act (SDWA) (Pub. L. 93-523, as amended: 42 U.S.C. 300f et seq.), ard the
Resource Conservation and Recovery Act (RCRA) (Pub. L. 94-580 as amended; 42
U.5.C., 6901 et. seq.). RCRA was mxdified by the Hazardous and Solid Waste
Amendments (HSWA) of 1984 to restrict land disposal and deep well injection of
hazardous wastes. Congress intended that deep well injection be allowed only
if it is protective of both cwrrent sources of drinking water, and any ground
water that could potentially serve as an underground source of drinking water
(USDW). A USDW generally includes any aquifer that contains a sufficient
quantity of ground water to supply a public water system and contains less
than 10,000 mg/]1 of total dissolved solids (TDS). Recovery of drinking water
from an aquifer with a TDS greater than 10,000 mg/l is not considered to be
technically or econamically feasible. (See 40 CFR 144.3).

Regulations under the SDWA prohibit (with few exceptions) injectian of any
hazardous waste into a USDW. Hazardous wastes can only be injected into
formations that are below the lower-most formation containing, within one-
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quarter mile of the well bore, a USDW. All injection wells must be permitted
by U.S. EPA or an appropriate state agency. Regulations regarding permit
requirements have undergone extensive review and public comment. Permit
conditions prohibit any injection activity that allows the movement into a
USDW of fluid containing any contaminant, if the presence of that contaminant
may cause a violation of any primary drinking water regulation (40 CFR 144.12)
or may otherwise adversely affect the health of persons. Another permit
cordition requires permittees to take all reasonable steps to minimize or
correct any adverse impact on the environment resulting from non-campliance
with the permit. (See 40 CFR 144.12).

Underground injection permits include strict construction, corrective action,
operation, abandormment, monitoring, reporting and financial requirements to
assure that the injection well is constructed and operated in a manner that
will meet U.S. EPA requirements and be protective of human health and the
enviromment.

U.S. EPA's permit review assures that hazardous waste injection wells are orly
constructed in locations that are geclogically suitable. This includes
consideration of the following factors:

1) the structural geclogy, stratigraphic geology, the hydrogeology, and
the seismicity of the region (including evaluation of the potential for
earthquakes);

2) an analysis of the local geology and hydrogeology of the well site;

3) a determination that the geology of the area can be confidently
described and that the limits of waste fate and transport can be
accurately predicted through the use of models.

Hazardous waste injection wells must be sited such that:

1) the injection zone has sufficient permeability, porosity, thickness
and areal extent to prevent migration of fluids into a USDW;

2) a confining zone is present above the injection zone which is
laterally continuous and free of transecting, transmissive faults or
fractures over an area sufficient to prevent the movement of fluids
into a USDW, and which contains at least one formation of sufficient
thickness and with lithologic and stress characteristics capable of
preventing vertical propagation of fracture.

In addition, U.S. EPA may require that the owner or operator of a hazardous
waste deep well demonstrate either:

1) that the confining zone is separated from the base of the lowermost
USDW by at least ane sequence of permeable and less permeable strata
that will provide an added layer of protection for the USDW in the event
of fluid movement in an unlccated borehole or transmissive fault; or
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2) that within the area of review, the piezametric surface of the fluid
in the injection zone is less than the piezametric surface of the
lowermost USDW; or

3} that there is no USDW present.
(See 40 CFR 146.62).

Further data collection is required during construction of the deep well to
determine or verify the geclogy and the quality of the construction.
Measurements include resistivity, spontanecus potential, caliper, cement bord,
density, temperature, porosity, gamma ray and fracture finder logs, a pressure
test, a radioactive tracer survey, core sarples, and a casing inspection
survey. The injection well must be cased and sealed to prevent any migration
of injection fluid up the borehocle. A double casing is required fram the
surface to below the lowermost USDW.

The owner or operator must assure that the injection pressure at the wellhead
does not exceed a maximum pressure in the injection zone during mjectlon and
does not initiate new fractures or propagate existing fractures in the
J.njectlon zone. The injection tubing must be surrounded by an anmular space,
which is filled with fluid. The injection pressure, flow rate, and volume of
injected fluids, and the pressure on the annulus, must be contimuously
monitored.

U.S. EPA uses three interrelated program requirements to assure compliance
with well operating regulations. Mechanical integrity tests measure the
operating soundness of the wells, including checking for leaks. Operator
reports include information on the waste being injected; the well pressure,
flow rate and volume; and report the degree of permittee campliance with these
permit conditions. Pericdic inspections determine the accuracy of operator
self-monitoring and the adequacy of injected-waste sampling. The attached "a
GUIDE TC THE FEDERAL UNDERGROUND INJECTION CONTROL PROGRAM IN INDIANAY
provides a general description of the permit program and how potential
pathways of contamination are controlled in the deep wells.

Congress addressed concerns about the long term protectiveness of landfilling
or underground injection of hazardous wastes in the HSWA. This act
established land (or deep well) disposal restrictions focused on minimization
of land disposal or deep well injection of hazardous wastes. These
restrictions prohibit the land disposal or deep well injection of specified
hazardous wastes beyond statutory dates established by Congress unless 1) the
wastes are treated to a level or method specified by U.S. EPA, 2) it can be
demonstrated there will be no migration of hazardous constituents fram the
disposal unit foraslongasﬂlewasteraramshazaxdms or 3} the waste is
subject to an exemption or a variance. The no-migration demonstration
mloredabovecanbea;prwedbyus EPA under the comdition that the
hydrogeological and geochemical conditions at the sites and the physiochemical
nature of the waste stream are such that reliable predictions can be made
that:
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1) injected fluids will not migrate within 10,000 years vertically
upward out of the injection zone, or laterally within the injection
zone to a point of discharge or interface with a USDW; or

2) before the injected fluids migrate out of the injection zone or to a
point of discharge or interface with USDW, the fluid will no longer be
hazardous. (See 40 CFR 148.20)

Such a no-migration demonstration must depend heavily on fluid flow modeling.
Fluid flow modeling is a well-developed and mature science, having been used
for years in the petroleum industry as well as in recent studies for the

Department of Fnergy muclear waste isolation program.

U.S. EPA believes that the no-migration petition requirements are so stringent
that if such a petition is approved for disposal of the ground water from
Midco, deep well injection, even without treatment, will be considered to
provide permanent protection to human health and the enviromment. If the deep
well injection system receives approval fram U.S. EPA, the injection will have
no impact on USDW, which includes any residential wells.

Presently, four steel mills in northwest Indiana are legally injecting
hazardous wastes into the Mount Simon aquifer located approximately 2200 feet
below the surface. These include U.S. Steel, Inland Steel, Bethlehem Steel
and Midwest Steel. Three of these facilities (Inland, Bethlehem and Midwest)
have submitted a no-migration demonstration to U.S. EPA for approval in order
to allow them to continue hazardous waste imjection without treatment. U.S.
Steel is expected to submit a demonstration soon. The hazardous wastes being
injected are waste pickle liquor and waste ammonia liquor. U.S. EPA expects
to make a decision on the no migration demonstrations for these facilities by
March of 1990. If the no-migration demonstration is approved for these
facilities, it is likely that a similar demonstration will be approved for
Midco.

If the no-migration petition is not approved, the contaminated ground water
fram the Midco sitesmldhavetobetreatedpriortothedeepwell
injection. The required level of treatment is established nationally as the
best demonstrated available treatment method for that type of waste.

It has been estimated that as mary as 500,000 injection wells are in operation
in the United States, but there are anly 191 hazardous waste injection wells.
These wells are concentrated in Texas, Iouisiana, Illinois, Indiana, Michigan
ard Ohio. The oldest hazardous wastes injection well dates back to 1951. Use
of hazardous waste injection wells underwent a thorough review by the
Govermment Accounting Office in 1986. The results of their investigation are
sumarized in a document named "Hazardous Waste Controls Over Injection Well

Disposal Operations", GAO/RCED~87-170, August 1987.

GAO determined that natiorwide, two cases of USDW contamination have been
documented by campanies operating hazardous waste injection wells. In
addition, one case of suspected contamination and eight cases of contamination
of water that was already considered unsuitable for drinking have been
documented. The USIW contamination occurred in Texas and Iouisiana but was
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not extensive. Program controls now in place prohibit the practice that led
to the two cases of drinking water contamination.

The leakage fram hazardous waste injection wells into non-drinking water
aquifers occurred at eight facilities between 1975 and 1984. The causes of
the leakage centered on casing and/or tubing corrosion or deterioration. fThe
most notable of these cases occurred at a commercial facility in chio in 1983
where large amounts of waste escaped into an unpermitted zone. This zone was,
however, separated from the bottom of the lowermost USDW by more than 1500
feet, of which 1000 feet was confining rock formations. In response, to these
and other concerns, and to the Congressional mandate for additional ground
water monitoring requirements in the Safe Drinking Water Act Amendments of
1986, U.S. EPA is implementing stricter requlations. This includes:

- more specific well-siting requirements;

- an expanded "area of review" around injection wells for identifying
abandoned wells near the injection site, and added requirements for
corrective action to plug abandoned wells;

- additional operating procedures, such as automatic well shutoff or
alarms; new requirements for testing, monitoring, and reporting,
including a waste-analysis plan, additional mechanical integrity
tests, and more specific monitoring requirements; and

= nhew requirements for well closure and post-closure care.

The GADO report also pointed out that the full extent to which injected
hazardous waste has contaminated underground sources of drinking water is
unknown because of the problems in detecting contamination that may have
occurred away frum the well-bore. The documented cases of contamination have
all occurred near the well-bore. However, regulations require that injection
wells not be located in areas where faults occur and that injection pressures
be maintained below a level that might cause fractures in the formation.
Requlations also require that all man-made holes in the area penetrating the
confining zone and entering the injection zone be located and properly
plugged. In addition, U.S. EPA is implementing requirements to monitor the
migration of the waste movement.

The GAO report concluded that the new deep well injection requirements should
provide additional safeguards to prevent the contamination of USDWs. In
addition, well owners will be required to demonstrate no migration of
hazardous waste.

COMMENT 12:

The City of Hammond comments included a statement that "Preferably the
treahrentmﬂdbetosuduanextentﬂmatthetreatedgmnﬂwatercmldbe
reinjected into the aquifer from where it originated.”



U.S. EPA RESFONSE TO OOMMENT §2:

See our response to Cament #5 below and to Comment #5 from the Midco Steering
Cammittee and Morton-Thiokol.

COMMENT #3:

During the public meeting there were a number of camments concerning whether
U.S. EPA puts too much emphasis on costs in its decisions on remedial actions,
and whether alternative innovative treatment and disposal technologies were
considered. Specific comments included the following:

"All we're talking is cost effectiveness."

"I don't think it's fair. I think cost should be put aside. These pecple
that are going around polluting should be made to pay. ... It's not costs
because these chemicals that leak out cause cancer and a number of other
sicknesses. ... How do you gt a price tag on one's life? Tell me."

"Those responsible for creating envirormental problems must pay the
expense of correcting their mistakes."

"They're supposed to be using the best available technology not the most
cost effective."

"Stop delving into the pockets of the public."
"why didn't they decide to use vitrification?"

"I'd like to know if any of these people knew about "The Superfund
Innovative Technology Evaluation Program Technology Profiles" or
"Assesament of International Technologies for Superfund Applications.”

U.S. EPA RESPONSE TO COMMENT #3:

The Comprehensive Envirommental Response, Campensation and Liability Act
(CERCIA) was enacted in 1980 to provide broad federal authority and resources
to respond to releases (or threatened releases) of hazardous substances. A
trust fund was established to pay for remedial actions at abandoned or
uncontrolled hazardous waste sites. This fund is predaminantly fram a tax on
petroleum products and on certain chemicals.

Based on the principle that "the polluter should pay," CERCIA contains
authorities which allow U.S. EPA to ensure that those responsible for
hazardous waste problems pay for necessary remedial actions. CERCIA
enforcement authorities enable U.S. EPA to encourage responsible parties to
undertake remedial actions. It also enables U.S. EPA to spend trust fund
monies for remedial actions and to later recover these monies fram responsible

parties.

If an acceptable agreement can be reached, U.S. EPA prefers that responsible
parties implement the remedial actions. At Midco, an agreement was reached
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with potentially responsible parties (PRPs) in June 1985, which required the
PRPs to reimburse U.S. EPA $3,100,000 for past costs incurred and to conduct a
Remedial Investigation/Feasibility Study (RI/FS) at each site in accordance
with the U.S. EPA's work plans. U.S. EPA is now negotiating with PRPs for
implementation of the remedial actions selected by U.S. EPA ard for recovery
of the remaining costs incurred. Fund monies will be spent on the final
remaxiial actions only if an agreement is not reached with PRPs.

In CERCIA (as amended by the Superfund Amendments and Reauthorization Act of
1986), Congress mandated that all final remedial actions selected by U.S. EPA
must assure protection of human health and the enviromment, armd must meet
applicable, and relevant and appropriate Federal and State standards,
requirements, criteria, and limitations (ARARs). This includes meeting
Federal Primary Maximm Contaminant lIevels in the ground water (40 CFR 142).
Congress alsco marndated that U.S. EPA select remedial actions that are cost
effective, and that utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximm extent
practicable. If a remedial action is selected that does not meet this
preference, U.S. EPA must publish an explanation as to why a remedy involving
such a remedial action was not selected.

The least costly alternative that would be protective of human health and the
enviromment was the contairment altermative (Alternative 3), which is
estimated to cost $4.7 million at Midco I and $7.9 million at Midco II. U.S.
EPA is not selecting these altermnatives because they would simply contain the
contamination, and the hazards would be similar to taking no action if the cap
or slurry wall were ever damaged in the future. Instead, U.S. EPA is
selecting remedial actions that it believes will provide permanent protection
to human health and the enviromment. This consists of soil vapor extraction
and solidification of contaminated soils combined with pumping and deep well
injection of contaminated ground water at Midco I, and the same actions at
Midco II except that the soil vapor extraction is not required. In addition,
treatment prior to deep well injection will be required if a ne-migration
demonstration is not approved by U.S. EPA. The estimated cost of these
remedial actions at Midco I is from $10.7 to $14.0 million, and at Midco II
from $14.4 to $18.6 million (depending on the degree of treatment required
prior to deep well injection).

The persons inveolved in reviewing the Feasibility Studies are familiar with
*The Superfund Innovative Technology Evaluation Program: Technology Profiles.”
The Superfurd Innovative Technology Program includes a mumber of studies on
solidification, which is part of the selected remedial actions at the Midco
sites. This includes processes by Chemfix Technologies, Hazcon, Intermational
Waste Technoclogies, Silicate Technology Corporation, and Soliditech. Soil
vapor extraction, which is part of the remedial action at Midco I, is also
included in this program in a process by Terra Vac. Other innovative
technologies were considered for treatment of the contaminated soils at the
Midco sites but were screened out because they were not considered applicable
to the corditions at the site. 'These include in-situ biodegradation, soil
flushing, and chemical treatment. In-situ vitrification and incineration
altermatives were evaluated in detail. Vitrification was not selected because
it has not been demonstrated to be implementable in a full scale remedial
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action at a hazardous waste site and because the high water table would make
implementation difficult and more expensive. The incineration alternative
does not suffer those disadvantages. However, both in-situ vitrification and
incineration would be considerably more expensive than solidification and
would not contribute significantly to the permanence of the remedial actions
if the soil vapor extraction and solidification operations are successful.

Since a surface water discharge would probably not be approved for the salt
contaminated ground water even after removal of the hazardous substances, the
alternative to deep well injection of the ground water is to concentrate the
solids in the ground water by an operation such as evaporation. Evaporation
would concentrate at least same hazardous substances into a solid that would
have to be disposed of in an off-site landfill. It does not appear that
disposal of the hazardous wastes in an off-site landfill is any more
protective of human health and the enviromment than disposal by deep well
injection, and the costs of the evaporation operation would be higher than the
deep well injection.

COMMENT #4:

"I've been involved in a couple projects, not in this state, where they used
in conjunction with the slurry wall a well extraction, and then they leached
it back in like a septic field. Then it recirculates. Are these contaminants
able to be treated in that respect; and therefore, you wouldn't have deep well
disposal and you wouldn't have a lot of things that would be cbjectionable at
this point."

U.S. EFA RESFONSE TO COMMENT #4:

This method of treatment would not be adequate for the highly contaminated
soils on the site, but it would be acceptable to U.S. EPA for ground water
treatment when cambined with a soil treatment measure.

Reinjection of the salt-contaminated ground water following treatment for
hazardous substances would be acceptable to U.S. EPA if the reinjection does
not cause significant spreading of the salt plume. Installation of a slurry
wall and reinjection within the slurry wall is one way of preventing such
spreading. This alternative is not preferred over deep well injection at the
Midco sites for the following reasons: U.S. EPA believes that deep well
injection can be accomplished safely and effectively; it is preferable to
remove the salt contaminated ground water from the Calumet aquifer rather than
containing it within a slurry wall; and there does not appear to be a cost
savings using the slurry wall/reinjection alternative compared to deep well
injection.

OOMMENT #5:

"As a slurry wall contractor, I would like to cament on the slurry wall
pricing listed in your Fact Sheet. I have never seen prices like these, ard,
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as a contractor, I would like to know what they were based on. Today, our
Prices for Slurry Wall construction range from $3 to $5 per sguare foot and a
bentonite cap $.50 per square foot."

U.S. EPA RESFONSE TO COMMENT §#5:

The price estimates were developed by Dames and Moore, a consulting firm
enployed by the Midco Steering Cammittee, According U.S. EPAs's contact with
this firm, the estimates were based on actual quotes from vendors. The costs
were also reviewed by personnel from Roy F. Weston, Inc.

The prices are probably not camparable to the guotes suggested by the
camenter because a different type of cap and slurry wall were proposed in the
FS. The proposed cap is not just a single-layer bentonite cap. Instead, it
is a milti-layered cap consistent with the most recent guidance for RCRA
hazardous waste sites. It includes a clay liner, a synthetic liner, a lateral

while a slurry wall installed using the vibrating beam method is only a few
inches thick. Safety considerations also add to the cost of actions at a
hazardous waste site.

COMMENT #6:
"How deep, how far down has this pollution gone in the sites?"
U.S. EPA RESFONSE TO COMMENT f6:

The contamination appears to be confined to the Calumet aquifer, which extends
approximately 30 feet below the surface at Midco I and 40-50 feet below the
surface at Midco II. Below the Calumet aquifer is 90-100 feet of low

permeability clays arnd tills.

QOMMENT §7:

How many pecple review the chemical data, and how do the different agercies
and other parties work together?

U.S. EPA RESFONSE TO CXMMENT §7:

The chemical data was generated by a laboratory that conducted its own quality
assurance/quality control (QA/QC) review of the data. The laboratory used in
this project is alsc audited by the U.S. EPA. The chemical data was then sent
to a contractor hired by the FRPs, who conducted an independent QA/QC review
of the data. The contractor review was also audited by U.S. EPA. A QA/QC
review of the data was conducted by a second contractor working for the PRPs.

The PRP contractors conducted an interpretive review of the data, and
Prepared a report that included plotting the distribation of data on a map,
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camarison to standards and a discussion of the data. This report was
reviewed by at least five persons at U.S. EPA, six personnel working for U.S.
EPA contractors, one person fram the U.S. Fish & Wildlife Service, and three
persons fram the Indiana Department of Environmental Management.

U.S. EPA personnel reviewing the data included personnel fram the air, water,
Great Iakes and RCRA programs, who reviewed the report for concerns
specifically related to their programs. The U.S. Fish & Wildlife Service
reviewed the report for adequacy of information on ecological effects.
Contractors working for U.S. EPA provided support to U.S. EPA with review of
costs, hydrogeology, ground water modeling, risk assessment and other areas.
A remedial project manager for the U.S. EPA provided an overall review and
capiled the review caments from other agencies and contractors for
transmittal to the contractor conducting the RI/FS for the Midco Steering
Comnittee. Communications among U.S. EPA employees, other Federal agency
employees and U.S. EPA contractors usually consist of informal discussions
that are fellowed up by formal memos.

The Indiana Department of Erwvirormental Management generally prepared their
own caments in writing.

OMMENT #8:
"How are you monitoring landfills?"
U.S. EPA RESFNSE TO CCMMENT #8:

Hazardous waste landfills are requlated by U.S. EPA under the Resource
Conservation and Recovery Act (RCRA) and by the various states under acts
similar to RCRA. Under these acts all hazardous wastes entering a landfill
must be manifested. A copy of the manifest is sent back to the company that
generated the hazardous waste and sometimes back to the state agency in order
to verify that the shipment arrived.

The acts alsc regulate operation and monitoring of the hazardous waste
Jandfills. Monitoring requirements include pericdic sampling of ground water
near the landfill. Self-monitoring reports including ground water sampling
data are periodically sent from the landfill to the agency responsible for
oversight of these facilities (which can be Federal or state agencies). Each
hazardous waste landfill is alsoc inspected periodically by a state or Federal

inspector.

Sanitary landfills are requlated primarily by the states. The IDEM inspects
sanitary landfills periodically and requires that ground water monitoring be
conducted.

COMMENT #9:

One resident of Gary, Indiana expressed the following concern: "1 am
concerned by the EPA studies performed on the Porter and lLake County wells
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which concluded their well water was unsafe to drink. I am requesting that
(1) the EPA conduct a study to determine the quality of my neighbors' well as
my own..."

U.S. EPA RESFONSE TO CCMMENT $9:

The Porter County study referred to is an irvestigation conducted by the
Porter County Health Department of the effects of three landfills in Porter
County, Indiana on residential and monitoring wells near the lamdfills. These
landfills will have no impact on well water in Gary, Indiana.

The well of concemn is locatednearl?thandBakerStreetmGaxy The
identified hazardous waste sites closest to the resident are Midco I and
Ninth Avenue Durp (which are approximately two miles away), and lake Sardy Jo
and the Gary City Landfill (which are approximately one mile away). U.S. EPA
has conducted detailed investigations at each of these sites. The well of
concern was not included in these studies because it was considered to be
outside of the area that could be affected by the sites. The results of the
investigations confirmed that none of these sites will have any impact on the
well of concern. Furthermore, U.S. EPA will conduct remedial actions at the
Midco I, Ninth Avenue Dump, and Lake Sandy Jo sites that will eliminate
significant health risks, if any, from the sites even to the residents closest
to the sites. Ground water at the Gary landfill is being pumped in a manner
that is preventing ground water from the site from flowing off-site.

CQOMMENT $10:

"If the U.S. EPA would choose an alternative using incineration, we ask that
Ordinance #5090, passed by the Common Council of the City of Hammond, be
incorporated into the design parameters. We feel the standards :mcorporated
into Ordinance #5090 will protect the health and welfare of those citizens who
live adjacent to the site."

U.S.EPA RESFONSE TO OOMMENT #10:

The alternative selected by U.S. EPA in this ROD does not include
incineration. 1If incineration was conducted, the U.S. EPA would not consider
the City of Hammond's incinerator requlations to be either an applicable, or
relevant and appropriate requirement since the operation would be conducted
outside the city limits of Hammond. However, U.S. EPA will likely reach
similar goals through requiring compliance with standards set by the RCRA,
TSCA and CERCIA programs. These include the following:

1) Each principal organic hazardous constituent in the waste must be reduced
to 0.01% of the criginal concentration before emission into the air. The
RCRA program refers to this as 99.99% destruction and removal efficiency.
Same of the more toxic compounds, including polychlorinated biphenyls, must
be reduced to 0.0001% of the original concentration.
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2) Hydrochloric acid emissions, if greater than 4 pounds per hour, must be
reduced by 99%. Emissions of particulate matter may not exceed 0,08
grains per dry standard cubic foot.

B.WOFMISMMWDMWAWTOFMGMS:

COMMENT #1:

"The FS report fails to clearly define the contaminant transport mechanisnm
that has caused dissolved salt contaminants (e.g. chlorides) to migrate fror
the IDOH Subdistrict site, against the prevailing ground water flow direction
and hydraulic gradient, and be deposited in the ground water urderlying the
Midco I site."

U.S5. EPA RESFONSE TO COMMENT #1:

The mechanism is explained on pages 1-13, 4-19, and 5-32 of the "Remedial
Investigation of Midwest Solvent Recovery, Inc. (Midco I)" dated Decerber
1987, as follows: "Chloride values were also high (up to 7,700 mg/1) in
shallow wells (10-foot-deep) in a band extending through the middle portion of
the site (MW7, MW6, MW5, Figure 5-25). ... This band occurs in a former
swale area that received nun-off from the Indiana State Highway Department
property prior to Midco I as documented on September 1973 aerial photographs.
The evidence suggests that chloride in the shallow wells was derived from
concentrated NaCl surface run—off percolating dowrward to ground water in the
former swale area."

COMMENT §2:

"It is plausible that other chloride-containing wastes (e.g., pickle liquor,
waste oils containing chlorinated paraffins, etc.) were improperly managed or
disposed of on the Midco I site and that IDCH is, therefore, not the sole
source of chloride contamination in the site area."

U.S. EPA RESFONSE TO COMMENT #2:

U.S. EPA agrees that the Midco I site operations likely made a contribution to
the salt contamination in the ground water below and down gradient fram the
site. U.S. EPA believes that both IDOH and the Mideo I operations contributed
to this salt contamination, but the amount attributable to each source cannot
be determined.
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COMMENT #3:

"Also the FS report fails to distinguish between reactive cyanides, which were
likely present on Midco I, and complexed ferrocyanide, which was used by IDOH
as an anti~caking agent in the salt. The camplexed ferrocyanide poses little
risk to human health or the envirorment under most conditions, while the
reactive forms are of greater ervirommental concern. "Additional technical
evaluation of the type, distribution, and potential impact of the cyanide
contaminants in the subsurface envirorment should be conducted."

U.S. EPA RESFONSE TO COMMENT {3:

Four rounds of sampling were conducted for cyanide. The last round included
tests for cyanide amenable to chlorination as well as total cyanide. U.S. EPA
agrees that reactive forms of cyanide (same of which were likely disposed of
at Midco I) are more hazardous to human health and the envirorment than

caplexed ferrocyanide.

COMMENT #4:

FS Figure 1-32 showing the distribution of cyanide in the aquifer is
misleading and improperly constructed.

U.S. EPA RESFONSE TO (XMMENT #4:

U.S. EPA agrees that Figure 1-32 in the draft FS was misleading and improperly
constructed. This Figure was removed from the final FS report, at the request
of U.S. EPA. U.S. EPA agrees that the highest cyanide concentrations are in
the east—central portion of the Midco I site.

COMMENT #5:

"CAls (cleanup action levels) have not been established for chlorides in soil,
ground water, or surface waters at the Midco I site, an apparent indication
that no site-specific health or risk-based factors have been determined for

this parameter."
U.S. EPA RESFONRSE TO CCOMMENT #5:

The salt contamination in the grourd water has been viewed as a concern
primarily because of the loss of a resource (that is, usage of the ground
water) rather than as a human health or envirommental hazard., In spite of
this, there are sane human health and envirommental hazards from the salt
contamination. Sodium greater than 20 mg/l in drinking water can have a
negative health effect on persons on a low sodium diet. High salt content can
also have an impact on fresh water acuatic life.
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COMMENT #6:

"An independent study cammissioned by IDOH did not disclose total cyanide in
surface and subsurface soils at concentrations exceeding the soil CAL (136
pom) ¢ the soil levels detected were typically 1 to 2 orders of magnitude below
the CAL. Only 2 of 16 ground water samples collected from monitoring wells on
the IDOH property exceeded the ground water CAL for cyanide (10.4 ppb).

U.S. EPA RESFONSE TO COMMENT #6:

U.S. EPA can respord to this comment once the referenced data has been sent to
U.S. EPA for review.

OOMMENT #7:

IDOH recarmended that the altermative of discharge to the City of Hammond
sewer system be reevaluated. It was argued that the discharge of salt fro-
the Midoco I ground water, would be minor corpared to the present salt load
discharged to the Hammond Wastewater Treatment Plant.

U.S. EPA RESPFONSE TO COMMENT #7:

In general, discharge of highly saline wastewater to a POIW is not allowed due
to potential interference in the biological treatment processes. In addition,
the Hammond Wastewater Treatment Plant is already exceeding its discharge
limitation for chloride. The highly salt contaminated discharge from Midco I
would cause an even greater exceedance. Discharge to the Hammond Wastewater
Treatment Plant may also be restricted by the U.S. EPA off-site policy, which

requires that facilities used for disposal of wastes in the CERCLA progran
mist be in compliance with applicable Federal ard State requlations.

C. Coments fram the Midoo Steering Comittee and from Morton Thickol, Inc.:

COMMENT #1:

U.S. EPA did not select a cost-effective remedy for soils or groud water.
U.S. EPA RESFCNSE TO COMMENT 1

See U.S. EPA's response to the following comments from the Midco Steering
OCamittee and the response to Comment #3 frum the public meeting, etc.
COMMENT {§2:

The assumptions used in the risk assessment are unrealistic.
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U.S. EPA RESPFONSE TO CCMMENT {2:

U.S. EPA required that the risk assessment include a scenmario that assumed
that each site would be developed for residential or industrial use. This is
a standard procedure for CERCIA sites. The particular assumptions used in the
risk assessment had to be consistent with standard U.S. EPA risk assessment
practices as expressed in the Superfund Public Health Evaluation Manual
(SPHEM). Parameters and assumptions that were not spelled out in the SPHEM
were selected by Environmental Resources Management Inc. with review ard
concurrence by U.S. EPA,

COMMENT §2A:

Ingestion rates and dermal contact rates for the contaminated soils were
unrealistic. In addition, it is unrealistic to assume that there would be no
degradation of contaminants over time.

U.S. EPA RESFONSE TO COMMENT 2A:

U.S. EPA's current guidance for soil ingestion rates for use in CERCIA and
RCRA risk assessments is more stringent than that used in the FSs. To pruncte
consistency within the Agency, U.S. EPA has recommended scil ingestion rates
for use in risk assessments in a memo from J. Winston Porter dated January 7,
1989, 'IheseratesareOlgramspardayforadultsamozgransperdayfor
children ages 1-6. These rates are based on the most recent reliable data
reviewed by the Agency, and represent reasonable conservative values. The
guidance does not address children who exhibit pica behavior because the
occcurrence of pica behavior and the associated rates of soil ingestion have
not been adequately defined. The FS assumed that 1 gram per day would be
irngested by children ages 2-6, 0.1 gram per day for children ages 6-12 (only
for Midco I), and no ingestion after that age.

The estimated, lifetime cancer risk is proportional to the total lifetime
exposure. Using the assumptions in the Midco Feasibility Study (FS) the total
lifetime amount of soil ingestion is between 1,715 and 2,044 grams. Using the
new recamended rates, the lifetime soil ingestion is 2, 774 grams. As can be
seen, the lifetime cancer risk estimate will be higher using the new rates
than the rates used in the FS. In addition, using the assumptions in the FS,
there would be no further exposure following the age of 12, but using the new
rates there would be continued exposure.

The risks from soil ingestion in the industrial development scenario are less
than in the residential development scenario, but are still substantial.
Same types of exposure that can occur after age 12 could also occur under the
industrial development scenario. Assuming 30 years of exposure at 0.1 gram
per day equals 1,095 grams in a lifetime using the industrial development
scenario. This is approximately 60% of the lifetime ingestion used for risk
calculations in the FS, and, therefore, the same percentage of the lifetime,
carcinogenic risk.
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The dermal contact rates used in the FS were proposed by Envirommental
Resources Management. Personnel from U.S. EPA and PRC Erwvironmental
Management, Inc. (PRC) reviewed the proposed rates and felt that they were
reasonable conservative assumptions.

Degradation/removal of contaminants does occur over time due to volatilization
and biodegradation. However, the rate of these processes is genperally very
slow for same of the chemicals of most concern, including polychlorinated
biphenyls, lead, arsenic, and polyaromatic hydrocarbons.

OOMMENT $#2B:

It is unrealistic to assune that residential development could occur at these
sites. In addition, Midco II is included in the City of Gary airport's
expansion plans.

U.S. EPA RESPONSE TO COMMENT #2B:

U.S. EPA disagrees with this assertion. Wwhile it is not possible to know
whether residential development will occur, it appears to be quite possible
since there are already residences located in industrial areas near these
sites. This includes a residence located 500 feet south of the Midco I site
on Blaine Street. It is across the street from Calumet Waste Systems and near
General Drainage. The residents at this location utilize the Calumet aquifer
for drinking and have a garden. Another property adjacent to General Drainage
is used for gardening by a Harmond resident.

There are a nurber of residences at the cormer of Clark Road and Industrial
Highway, which is one mile southeast of Midco II. These residences are across
the street from House's Junk Yard, and adjacent to Samocki Brothers Trucking.
Two of the residences formerly used the Calumet aquifer for drinking, and a
mrmber of the residences have gardens.

The Gary C:Lty Airport is one of three sites being considered for the third
regional airport for the Chicago area. If the Gary A.u'port site is selected,
the Midco I1 property may be mcorporated into the airport. However, this is
still very uncertain. Even if Midco II is incorporated into the Gary City
Airport, this may not eliminate the risks frum contact with the contaminated
soils or ground water if no action is taken.

CCMMENT $2C:

It is unrealistic to assume this ground water may be used for drinking (at an
ingestion rate of two liters per day), and for bathing because of the salt
contamination in the aquifer and difficulty in cbtaining a permit for well
installation.



U.S. EPA RESFEONSE TO COMMENT §2C:

The most contaminated portions of the Calumet aguifer at each site is in the
shallow portion of the aquifer. In the shallow portion, chloride was
generally in the range of 1,000 mg/l at each site. Water is drinkable with
this concentration of chloride, although it has an undesirable taste. Two
residences near the corner of Clark Road and Industrial Highway formerly
utilized wells that only pumped from the shallow portion of the Calumet
aquifer. This is evidenced by statements by the residents that their wells
ran dry due to pumping at Samocki Brothers.

Grourd water contaminated with 1,000 mg/1 chloride is cammon in sanitary
landfill plumes. If a landfill site is on the National Priorities List and
the plume contains hazardous substances above cleanup action levels,
remediation of the plume is often required by U.S. EPA under CERCLA
irrespective of the presence of the chloride plume or the fact that the
hazardous waste contributors may not have been the primary cause of the
chloride contamination. Similarly, the hazardous substances from the Midco
sites must be remediated irrespective of the presence or the source of the
chloride contamination.

Besides the three residential wells previocusly mentioned, sixteen residential
drinking water wells were located in the City of Gary that are potentially
down gradient from Midco I. Since the State of Indiana had no record of these
wells, it appears that none of them had a permit.

For the industrial development scenario, the risk level would be similar to
that for residential development because the primary risk is due to ground
water ingestion. 1In an industrial situation, actual water consumption deperds
on the level of activity and the work environment. For extreme cases,
consumption of as much as 19 liters of water per day can be normal. A
standard consurption figure of 2 liters/day is reasonable for both 1) total
dally consumption by the general population and 2) working day consumption by
a mix of workers.

COMMENT  §2D:

The risk assessment should take into account the mumber of persons exposed and
the risk caompared to other cancer agents.

U.S. EPA RESFCNSE TO COMMENT 2D:

The SPHEM and Agency policy for risks assessments for CERCIA sites address
both future potential risk and present risk. As a result, under CERCIA, U.S.
EPA often bases its remedial actions more on potential for usage of an aquifer
or for future development of a site than on the present population affected.
At the Midco sites, U.S. EPA is taking into account that the Calumet aquifer
1s11tt1euseda:ﬁhasoﬂ1ercontamnantsmroesbymlyzaquu1ngcleanq:to
the 1072 lifetime caxcmogemc risk level rather than the 1076 risk level that
is normally required in Region V. 1In addition, the potential for development
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of Midco II is considered to be lower than usual; thus the 10™2 risk level is
being used for the soil clean up.

Under CERCLA and RCRA, Congress has mandated that U.S. EPA address and
remediate risks from hazardous waste management and disposal. It is U.S.
EPA's responsibility to address and remediate these risks jirrespective of
other risks that are present in every day life.

COMMENT 43:

Direct soil treatment is unnecessary, and Alternatives 7 and 8 (which include
direct soil treatment by solidification and soil vapor extraction as well as a
final site cover and grourd water punping), do not provide any reduction in
institutional controls or significant additional protection campared to
Altermatives 4A and 4C (which only include ground water pumping and
installation of a final site cover}.

U.S. EPA RESPFONSE TO COMMENT #3:

The Midco Steering Committee proposes that Altermatives 4A or 4C include a
silty clay cover so that contaminants in the soils would be slowly leached
into the ground water arnd recovered in the ground water pamp and treatment
system,

Alternatives 4A and 4C would leave a large reservoir of untreated hazardous
substances in the on-site soils. At Midee I, this includes an estimated
70,000 lbs. of volatile organic compounds, 60,000 lbs. of copper, 30,000 lbs.
of zinc, 20,000 1lbs. of chromium, 10,000 1lbs. of lead, 10,000 lbs. of phencl,
10,000 1bs. of cyanide, 7,000 lbs. of bis(2-ethyl-hexyl)phthalate), 5,000 lbs.
of polyaramatic hydrocarbons, and 100 lbs. of polyaromatic hydrocarbons. At
Midco II, this includes an estimated 100,000 lbs. of copper, 70,000 lbs. of
zinc, 30,000 lbs. of lead, 20,000 lbs. of volatile organic campounds, 20,000
ibs. of chramium, 8,000 lbs. of arsenic, 1,000 lbs. of cyanide, and 400 lbs.
of polychlorinated biphenyls. These weights are calculated by multiplying the
trench average concentrations by the estimated pounds of soils to be treated,

assuming that one cubic yard equals one ton.

This large reservoir of hazardous substances presents a future risk due to its
potential to continue contamination of the aguifer and due to potential for
direct ingestion and direct contact hazards. It appears very unlikely that
this large reservoir of contamination will be adequately removed using only
passive uncontrolled natural leaching even for a long period of time. It is
quite possible that, if the site cap is disturbed in the future, renewed
ground water contamination would be caused even after many years of ground
water pamping and attainment of ground water cleanup action levels. Leaving
the hazardous substance reservoir without treatment, would also require that

the ground water pumping system operate for a much langer period of time.

Although the predominant risk is due to ground water ingestion in the future
usage scenario, the risks due to direct soil ingestion are also likel)_' to be
unacceptable in case of future development of the site, if the contaminated
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soils are not treated. A mumber of the chemicals of most concern for the soil
ion hazard are relatively immobile in soils. This includes arsenic,
polyaramatic hydrocarbons, polychlorinated biphenyls, bis (2-ethyl=-
hexyl)phthalate, and lead. Even if these chemicals alone remained in the
contaminated soils at or near their present concentrations, the residual risks
due to soil ingestion would be \macnegtable i
lifetime cancer risk would be 3 X 1077, and at Midco II, 3 X 1074,

addition, unacceptable subchronic risks would remain for lead and bis(2-ethyl-
hexyl)phthalate at Midco I, and an unacceptable chronic non-carcinogenic risk
wauld remain at Mideo I1 because of arsenic. The rick levels used above are
fram the "Addendum to Public Comment Feasibility Study" dated March 7, 1989,

except for the subchronic risk, which js from the Remedial Investigation.

A further justification for direct treatment of the contaminated soils at
Midco I and Mideo II is that concentrations of same chemicals are similar to
concentrations in some listed hazardous wastes, for which treatment is
required prior to jand disposal under the Land Disposal Restrictions (40 CFR
268). This includes chromium and lead at Mideo I, and chromium, lead and
arsenic at Midco II.

The remaining health risks due to ingestion of the contaminated soils for
Alternatives 4A and 4C could be controlled by access restrictions. However,
Congress has mandated that U.S. EPA implement remedial actions that utilize
treatment to permanently reduce the toxicity, mobility or volume of hazardous
substances to the extent practical. Given the Statute's preference and the
uncertainty of their long term effectiveness, U.S. EPA seeks to avoid primary
reliance on access restrictions, institutional controls and contairnment
measures. U.S. EPA believes that solidification combined with soil vapor
extraction will provide permanent protection from the hazards due to the
contaminated soils at this site (if treatability tests show they will work).
However, since solidification of hazardous wastes has not been practiced lorg
enough to fully evaluate its long term effectiveness, long term monitoring and

institutional controls will be required for Alternatives 7 and B.

COMMENT #4:
The effectiveness of the solidification/stabilization process is uncertain.
U.S. FPA RESPONSE TO COMMENT #4:

The solidification/stabilization (8/S) has been selected as the best
demonstrated available technelogy for treatment of hazardous wastes
containing cadmium, chramium, lead, nickel, silver, arsenic and selenium.
'misisbasedmrwultsoftestslistedinanattadumntmthismo. while
s/S may not be effective in irmobilizing organic campounds, tests have shown
that organic contaminated soils can be solidified into a low permeability,
high campressive strength material. The Record of pecision for each site
provides for adjustment of the quality of the final site cover depending on
the degree of effectiveness of the solidification process. If after
solidification, significant potential for future ground watexr contamination
exists, then an extremely inpemeablecapsudlasthea\edmibadfor
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Altermative 2 in the FS, may be required. If eolidification is very
effective, 8 less caplex final site cover would be acceptable.

U.S. EPA has a strong preference for permanent remedial actions, ard pelieves
that incineration followed by soljdification is more certain to provide

treatment of the contaminated soils. Incineration would reliably,

tly destroy the organic contaminants and would leave a residual

ash that could be more easily solidified because the organic campoands would
be removed. On the other hand, incineration is considerably more expensive
and solidification combined with soil vapor extraction has the potential to
provide the same degree of protection. Therefore, at thls time, U.S. EPA
prefers to jmplement the solidification alternative pending the results of the
treatability tests.

CCOMMENT #5:

weolidification of the Midco 11 soils might snterfere with and preclude the
conterplated expansion of the City of Gary Airpert."

U.S. EPA RESPORSE TO COMMENT #5:

Measures will be taken to make the remedial actions at Midco 11 compatible
with the Gary Alrport expansion jf this occurs.

CCMMENT $6:

The harm caused by releases of the chlorides to the ground water is divisible

from any impact from the Midco sites and costs can be apportioned for the

chloride contamination.
U.s. EPA RESECHNSE TO COMMENT {6:

while U.S. EPA does not agree with this statement, it is not relevant to the
selection of a remedy, but rather to the liability ramifications. U.S. EPA
noted that the Midco operations themselves likely contributed to the chloride
contamination. Available site records indicate that 39,010 gallons ferric and
ferric chloride wastes and 60,755 gallons of liquid waste containing 5% HCl
weretakentonidcol or Midco 1I. otherwastestake.nwt.hesites, whose
yecords do not jdentify the waste type, may also have contained high

chlorides. S5ame of these were likely spilled onto the or
dumped 1nto pits into the aquifer in accordance Wl disposal practices
for these sites in addition, at Midco I, the swales in the o half

of the site were £illed with unknown materials during the Midco operations.

1t is possible that this fill contributed to the chloride contamination at
Midco I.

Moreover, U.S. EPA does not agree with the suxgested procedure for calculation
of the mﬁﬂtal remedial action costs attri le to the salt
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correct, because the costs for treatment are substantially recduced when using

the deep well injection altermative campared to the treatment costs for

i o surface waters or to groud water (even without treatment of the

galt). In fact, decp well injection without treatment could be less expensive
than treating to surface water discharge standards or to drinking water

standards {even without treatment of the salt). For mle, the estimated

$3,137,000. Similarly, at Midco II the estimated incremental cost of
treating to drinking water standards is $4,910,000, vhile the cost
attributable to the deep well injection operation in plternative 4A
is $3,491,000.

If treatment to meet 1and Disposal Restrictions is required prior to the deep
well injection, then the cost of the deep well injection system would be
jncreased considerably, put the degree of treatment required would still be
less than that required for reinjection into the calumet aguifer or for
discharge to the Grand Calumet River.

The primary cbjective of the remedial actions at the Midco I and Midco II
sites is to address the contamination by hazardous substances and not by
chlorides. Nevertheless, chlorides that are captured by the ground water
treatment system must be disposed of properly. This is consistent with the
approach that U.S. EPA takes at other sites. For example, at landfill sites,
chlorides are often mixed with the hazardous waste plume. In spite of the
fact that the primary cbjective of remedial actions at these sites is to
address the hazardous substances and not the chloride plurme, the chlorides
that are present inanygrom\dwaterp.mpedfrmthegrmrdmzstbeprope.ﬂy
disposed of by the party conducting the remedial action at jandfill sites.

COMMENT §#7:

The State of Indiana should issue a yvariance allowing the discharge of the
treated Midco I ground water to the Calumet aquifer:

U.S. EPA RESPONSE TO CCMMENT #7:

The State of Indiana does not have primacy for the underground injection
control program. Therefore, any underground injection must be approved by
U.S. EPA. The reinjection well would be considered class IV unless the waste
js delisted, since the groud water contains listed hazardous wastes. This
reinjection is not prohibited if it is conducted for cleanup of a release
under CERCLA or RCRA. CERCLA will allow this reinjection if the contaminated
water meets the clearp action levels and does not allow significant

For clarification, there appears to be three ways to reinject without
spreading the calt plume. Ore would be to construct a slwry wall around the
gite, pump and treat the ground water within the site, and reinject the ground
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water within the slurry wall. Another alternative would be to pump and treat
the ground water for both hazardous substances and chlorides (such as by
evaporation) and reinject the treated ground water off-gite (Altermative 4E).
The third is to pump ground water, treat it and reinject it near the site in a
manner that would not spread the salt plume.

QOMMENT #7:

The State of Indiana should issue a National Pollutant Discharge Elimination
System permit allowing the discharge of the salty ground water to the Grard
Calumet River following treatment of hazardous substances,

U.S. EPA RESFONSE TO CCMMENT #7:

Dames and Moore, who conducted the FS for the Midco Steering Camittee,
concluded that the State of Indiana would not allow a discharge to the Grand
Calumet River without reducing chloride levels. However, in order to respond
to the coment fram the Midco Steering Committee, U.S. EPA has contacted IDEV
and conducted some additional internal discussions. Personnel with the IDEM
water carpliance section stated verbally that a preliminary review of data
from the Grand Calumet River indicated that no excess capacity exists in the
chloride allocations for the Grand Calumet River, and that preliminarily, it
did not appear that the State would allow a discharge with a chloride
concentration higher than 500 mg/1 for the Midco sites. U.S. EPA followed up
these conversations with a letter requesting a formal determination on this
matter.

COMMENT 4#8:
Cleamap action levels should be periodically revised.

U.S. EPA RESFONSE TO COMMENT #8:

This is provided for in the ROD=.

CCMMENT #9:

Only one deep well should be installed to serve both of the Midco sites.
U.S. EPA RESFONSE TO QCMMENT #9:

This is allowed for in the RODs. However, it is not clear why the Steering

Cammittee feels the shared well should be Jocated at Midco I, since Midco II
will have a higher flow rate ard has a lJarger area.



OOMMENT {10

wIhe U.S. EPA and the State should seriously consider prohibiting use of the
Calumet aquifer as a source of drinking water due to the salinity issue."

U.S. EPA RESFONSE TO (COMMENT #10

The results of the Midco Remedial Investigations indicated that the salt
contamination had only affected limited portions of the Calumet aquifer,
Although the Calumet aquifer is susceptible to contamination by surface
sources, it is the intent of RCRA and CERCIA to control or remaediate these
potential contaminant sources so that aquifers like the Calumet aquifer can be
safely used.
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About the Guide

This guide is intended to familiar-
jze the public with the regulations for
the Underground Injection Control (UIC)
Program. Technical criteria for the
program were published in the Pederal
Register June 24, 1980 and codified as
part 146 of Title 40, Code of Federal
Regulations. Procedural requirements,
state approval process, and the permit
issuing process were promulgated on
May 19, 1980 as part of the Consolidated
Permit Regulations as revisions to
40 CFR, Parts 122, 123 and 124. The
Part 122 and 123 Regulations were deconsol-
jdated as technical amendments on April 1,
1983 (48 Fed. Reg. 14145) and now appear
as Parts 144 and 145 of 40 CFR.

Subsequent to the promulgation of
these regulations, the Safe Drinking
Water Act was amended. Among other
changes, the amendments added a new
Section 1425 to the Act. Section 1425
establised an alternative method for a
state to obtain primary enforcement
responsibility for those portions of its
UIC program related to the recovery and
production of oil and gas. The May 19,
1981 Federal Register (Vol. 46, No. 96,
p. 27333) contains Section 1425 guidelines.

Also, the Environmental Protection
Agency amended the regulations listed
above on August 27, 1981 and February 3,
1982. These amendments were promulgated
as part of a legal settlement reached
with a number of companies, trade associ-
ations, and the State of Texas.
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I. THE UIC PROGRAM IN PERSPECTIVE

National Concern for Ground Water

Most areas of the United States are
underlain by geological formations or
strata that are capable of yielding
usable guantities of water. Such geo-
logical formations are called aquifers.

People have long relied on aguifers
as the source of high-quality water.
Today, about half of the American popula-
tion uses ground water for its domestic
needs.

In the arid areas of the country,
aquifers are often the only source of
water available. And with increased
usage of water by industry, homes, and
municipalities, national reliance on
ground water is expected to increase.

Ground water is also a vital link
in the water cycle. Aquifers are re-
plenished by rainfall or other surface
water percolating through the soil. 1In
turn, ground water supplies the base
flow of many streams and feeds lakes
through underground springs.

Recent years have seen a growing
concern for the quality of ground water.
Pollutants in surface waters or substances
deposited on the soil (e.g., pesticides
and fertilizers) may be carried into
aquifers in the replenishment process.

The land disposal of wastes (e.g., into
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injection wells, landfills, and surface
impoundments) can also cause contami-
nants to enter ground water.

Injection wells can be either bene-
ficial or a major problem in this regard.
It is estimated that perhaps as many as
500,000 injection wells are in operation
nationwide. These wells involve a broad
variety of practices from beneficial
purposes {e.9., aguifer recharge and the
production of oil, gas and minerals), to

- the improper disposal of toxic and
" hasardous wastes.

The contamination of ground water
is a matter of grave concern. Ground
watar is usually assumed to be of high
gquality and is often used with little or
no treatment. Contamination is usually
discovered whan the consumer becomes ill
and, in many cases, the only practical
solution is to search for another source
of frash water. Because of the slow
movenent of ground water, it may be
decades Or even centuries before the
aquifer is once more usable. In some
casas, the contamination can never be
reversed and the resource may be lost
forever. Finally, the effort to clean
up the nation's surface waters is ham-
pered 1f the base flow of streams is
already oontaminated.

gongress Acts

Congress recognized these potential
threats to ground water when, in the
gafe Drinking Water Act of 1974

(P.L. 93-523), it instructed the Environ-
mental Protection Agency (EPA) to estab-
lish a national program to prevent
underground injections which endanger
drinking water sources. More specific~-
ally, the Safe Drinking Water Act (SDWA)
requires EPA to:

O Publish minimum national require~
ments for effective State Under-
ground Injection Control (UIC)
programs.

0 List states that need UIC programs.

0 Make grants to states for developing
and implementing UIC programs.

O Review proposed state programs and
approve or disapprove them.

¢ Promulgate and enforce UIC programs
in listed states if the state
chooses not to participate or does
not develop and operate an approvable
program.

Several points are worth noting
about the statutory mandate. First, the
SDWA was intended to head off what
Congress perceived as an emerging problenm.
The committee report accompanying the
Act (H. Rept. 93-1185, p. 32) makes
clear that no burden is laid on EPA or
the state to prove actual contamination
before establishing regulations or
enforcing them. Second, UIC is clearly
to remain a state program. States are
expected to assume primary responsibility
for fashioning and operating effective




programs in their states. The EPA is
required to step in only if a state
chooses not to participate in the program
or fails to administer its program
effaectively. EPA also has direct respons-
ibility on Indian lands. Third, Congress
enjoined EPA to cbserve three provisions
in establishing regqulations. The
regulations:

o0 Are not to interfere with or impede
oil and gas production unless
necessary to protect underground
sources of drinking water.

0 Are not to disrupt effective exist~
ing state programs unnecessarily.

© Are to take local variations in
. geology, hydrology and history into
* aocount.

Background of the Requlations

BPA originally proposed regulations
to implement Part C of the Safe Drinking
Water Act (SDWA) on August 31, 1976.
That proposal included the program
regulations and the technical criteria
and standards for the UIC program.
Numerous written comments were filed and
many persons commented at three public
hearings.

After careful review of those
public comments, EPA determined that
there were many ways that the initial
proposal could be made generally more
flexible and less burdensome without

sacrificing the resulting environmental
protection to any significant degree,
Further, in the fall of 1978, the Agency
decided to consolidate the regulationsg
for its major permit programs.

As a consequence of these decisions,
the UIC program regulations were repro-
posed on April 20 and June 14, 1979.

After five public hearings and
review of public comments the Agency
promulgated final Consolidated Permi:.;
Regulations on May 19, 1980 and Techn:icsl
Criteria for state UIC Programs, on
June 24, 1980.

A number of trade associations,
mining companies, oil and gas producers,
iron and steel producers, and the State
of Texas petitioned for review of these
regulations. In all a list of 93 issues
was filed by the petitioners with the
Court of Appeals for the District of
Columbia Circuit, 1In response to the
legal challenge, the Agency proposed
amendments to the regulations on October 1,
1982 and promulgated final amendments to
its Consolidated Permit Regulations and
Technical Criteria and Standards for
state UIC programs on August 27, 1981
and February 3, 1982, However, on April 1,
1983, the UIC regulations were deconsoli-
dated from EPA's other permitting programs.

Thus, public comments, further
study, amended legislation and internal
management improvements are the principal
foundations of the UIC program.




I1. MAJOR CONCEPTS OF THE UNDERGROUND
INJECTION CONTROL PROGRAM

Congress intended the UIC program
to protect not only the ground water
which already serves a source of drinking
water but also the ground water that
could potentially serve as an underground
source of drinking water (USDW)}. The
regulations propose, therefore, that all
aquifers or portions of aquifers currently
serving as drinking water sources be
designated for protection. Furthermore,
any other aquifer or portion of it which
is capable of yielding water containing
10,000 or fewer milligrams per liter of
total dissolved solids should also be
designated.

However, not all underground water
sources are suitable for providing
drinking water. Some agquifers are used
for producing minerals, oil and gas, or
geothermal energy. Others are 80 contami-
nated or located in such a manner that
recovery of water for drinking purposes
is neither economically practical nor
technologically feasible, An exempted
aquifer is an aquifer or portion which
would normally qualify as a USDW but
which for any of several specified
reasons has no actual potential for
providing drinking water and has been
affirmatively identified by EPA as an
exempted aquifer. If EPA exempts an
aquifer or portion of an aquifer, it is
not treated as a USDW subject to the
protections of these regulations.




Some Bignificent Terms Used in the
UIC Program

Puthr = Any geologic formation which is capable of
yielding usable gquanctities of ground water.

11 = A bored, &rilled, or driven shaft, or dug hole,
whoae th is greatar than the largest surface dimnsion,

Fll In}ogitnn = The saplacement of fluids into the
9 alcept ling mude and silmilar materials used in
well senatruction) through a bored, drilled, driven or dug
wall.

Iluids ~ Nateriale or substances vhich flow or move,
whather ssmi-solid, liguid, sludge, or any other form or
atats.

W « A general standard for injection
wella s 1] t thare ia not¢ (1} significant
laskage in the -u'- casing, tubing or packer; and (1) sig-

sifioant movemsat of fluids between the outermost casing and
shs wll ore.

W - The sovemsnt of fluide from the
wall or sone Lato underground sources of
dxinhing water.

1-1 - The area on the surface surrounding an

in} ) in which all wells that penetrate the

iajeoction sone mt be reviswed and, AL necessary, repaired.
it s dofined in tarms of a fined radius of not less
than 1/4 nila from the injection well. Alternatively, the
area of review may be computed by the use of a mathematical
formuia whish prediots the lateral distance over vhich the
unt-lul. pressure gensrated by the injection may cause

the wward migration of fluids from the injection sone

through famlts, improperly abandoned wells, or lmproperly
cenpleted preducing wells.

Potential Pathways of Contamination

The basic concept of the proposed
UIC program is to prevent the contamina-
tion of underground sources of drinking
water by keeping injected fluids within
the well and in the intended injection
zone. There are five major ways in
which injection practices can cause
fluids to migrate into underground
drinking water sources. The following
discussion describes each pathway and
summarizes the technical requirements
proposed in the regulations to prevent

migration through that pathway.

1. Faulty Well Construction

Leaks through the well casing or
fluid forced back up between the well's
outer casing and the well bore, as
illustrated in Figure 1, may cause
contaminant migration into a USDW,

Preventive Requirements

The regulations require adequate
casing to protect drinking water sources,
and adequate cementing to isolate the
injection zone, Mechanical integrity,
defined as the absence of significant
leaks and fluid movement in the well
bore, must be demonstrated initially and
every five years thereafter.

FIGUAE 1. FAULTY MELL COMSTIUCTION
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2. Nearby Wells

FPluids from the pressurized area in
the injection zone may be forced upwarq
through nearby wells into underground
sources of drinking water, as illustrated
in Figure 2.

Preventive Requirements

Wells that penetrate the injection
sone in the area of review must be
reviewed to assure that they are properly
completed or plugged. Corrective action
must be taken if they are not completed
or plugged to prevent fluid migration.
Newly abandoned wells must be plugged to
conform with EPA procedures.
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3. Faulty or Fractured Confining Stata

Fluids may be forced upward out of
the pressurized area through faults or
fractures in the confining beds, as
illustrated in Figure 3.

Preventive Requirements

Wells must generally be sited so
that they inject below a confining bed
that is free of known open faults or
fractures. Injection pressure must be
control led so that fractures are not
enlarged in the injection zone or created
in the confining bed.
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FIGURE ). FAULTY OB FPRACTURED COMPINING STRATA
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4. Direct Injection

Wells may be designed to inject in-
to or above underground sources of drink-
ing water, as illustrated in Fiqure 4.

Preventive Requirement

Wells injecting hazardous waste
materials or radioactive waste into
underground sources of drinking water
are illegal. However, wells injecting
hazardous wastes or radiocactive wastes
into exempted agquifers will not be
banned. Wells that inject nonhazardous

- -material will be regulated in the future

based on recommendations to be formulated
by the states.
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FIOURE 4, DIRECT INJECTION
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5. Lateral Displacement

Fluid may be displaced from the
injection zone into hydraulically con-
nected underground sources of drinking
water, as illustrated in Pigure 5.

Preventive Requirement

The proximity of injection wells to
underground sources of drinking water
will be considered in future siting of
such wells., Well operators will be
required to control injection pressure
and conduct other monitoring activities
to prevent the lateral migration of
fluids illustrated in Figure 5.

FIGURE 3. ILATERAL SISPLACERINT
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Requirements for Injection Well Classes

To implement its proposed technolog~
ical controls, EPA categorized well
injection activities into five classes
defined in Pigure 6. Each class includes

wells with similar functions and construc-

tion and operating features so that
technical requirements can be applied
consistently to the class. A brief
summary of the general underground
injection controls proposed for each
class are highlighted in Figure 7.
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wells are thoss used to inject industrial,
¢ %‘5‘ and muaivipsl wastes bensath the despest
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RO .
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¢ w:m surtace in oon:::uo. with oil and gas
production, te iaject flwids for the snhanced recovery
of oil or gas, er to store liguid hydrocarbons.

I1] walls are those weed 0 inject fluide for the
* % of miserale,
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Class 1

Class I wells are likely to inject
potentially dangerous fluids, and will,
therefore, have to meet strict construc-~
tion and operating requirements.

Class I wells must inject into
strata that are below the deepest under-
ground source of drinking water and must
have an adequate confining layer above
the injection zone. All Class I wells
must be cased and cemented to prevent
fluid migration and must inject through
tubing with a suitable packer set imme-
diately above the injection zone {(or an
equivalent alternative).

Mechanical integrity must be demon-
strated upon completion of the well and
every five years thereafter, and correc-
tive action must be taken on improperiv
plugged or completed wells within <l
area of review.

15




Class I well operators are regquired
to monitor continuously the volume of
disposal wastes, and well annular pres-
sures. Class I operators must alsoc test
the composition of injected fluids
periodically and provide the permitting
authority with quarterly operating
reports.

Sixtean Class I wells are known to
axist in Indiana.

g!lll 11

Requirements for Class II wells

,{those injection wells associated with

0i)l and gas production) have been fash-
ioned in light of the congressional

‘mandate that the UIC regulations are not
. .%o interfere with or impede o0il and gag
- production unless necessary to protect

underground drinking water sources.

These regulations attempt to balance
asasures necessary for the protection of
the enviromment against burdens imposed
on ths regulated community.

Class II injection wells are to
have casing and cementing adequate to
protect underground sources of drinking
water. All Class II wells will also
have to demonstrate mechanical integrity

initially and every five years thereafter.

However, only the applicants for new
Class II permits must review nearby
walls in the area of review and take
corrective action on those improperly
completed or plugged wells.
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Operators of Class II wells are
subject to limitations on the pressure
and rate of injection. They must also
monitor the injection pressure and
volume, and the quality of the injection
fluids at intervals depending on the
type of operation. Annual reports to
the permitting authority are required.

Two thousand, three hundred and
sixty Class II wells are known to exist
in Indiana,

Class IIT

Construction, monitoring, and
reporting requirements for these wells
will resemble those for Class I wells.
Class III wells must be cased and ce-
mented to prevent fluid migration. All
Class III wells must comply with area of
review requirements and demonstrate
mechanical integrity. Class I1I wells
will have the same monitoring require-
ments as Class I wells, except that more
frequent monitoring will be requirec of
drinking water supply wells adjacent to
the injection sites.

No Class III wells are known to
exist in Indiana.

Class IV

Existing Class IV wells used by
generators of hazardous waste and radio-
active waste and operators of hazardous
waste management facilities which inject
directly into an underground source of

17
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drinking water will be closed as soon as
possible, but in no event later than six
months from the effective date of the
program. No new Class IV wells which
inject directly into or above an under-
ground source of drinking water will be
authorized or permitted. EPA considers
thess wells to be a significant danger
to underground drinking water sources.
However, Class IV wells injecting into
exeapted aquifers will not be banned.
EPA requiremsnts for Class IV wells
which inject above underground sources
of drinking water have not been
established.

Operators of Clasa IV wells will be

" fequired to monitor injected fluid

characteristics and volumes, as required
for hasardous wastes under the Resource

- Conservation and Recovery Act. Weekly

monitoring of the impact of injections
onh drinking water supply wells will also
be necessary. Class IV well operators

must submit quarterly reports of operating

results and immediate reports of changes
in the characteristics of water supply
wells in the vicinity of Class IV wells.

No Class 1V wells are known to
exist in Indiana.

Class V

At present EPA has too little
information on the extent, operation,
and impact of Class V wells to propose a
suitable requlatory approach. The
regulations, therefore, require an

18

requlations, therefore, require an
inventory and an assessment of such
wells in each state. Specific regula-~
tory requirements will be fashioned
after the completion of the assessments.

EPA will take immediate action on
any Class V well that poses a signifi-
cant risk to human health.

Between sixty and one hundred and

fifty Class V wells are known to exist
in Indiana.
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I1I. PERMITS AND RULES - TOOLS
FOR REGULATION

Under the Act, EPA has the discretion
to specify whether the minimum national
reguirements are to be applied through
rules or permits. A rule is a law,
ordinance or regulation that sets forth
the standards and conditions under which
an activity may be conducted. A permit
is a specific authorization to an individ-
ual to carry on an activity under the
conditions and limitations specified in
the permit.

Each method of control is appropri-
ate in certain situations. Although the
requirements imposed are equally enforce-
able under either method, permits are
generally considered to make possible a
greater degree of control. On the other
hand, permits need more time and resources
since they require: (1) the individual
to file an application containing informa-
tion about his proposed activity; (2) the
effective participation of the public in
the review process; and (3) EPA personnel
to review, write and process each permit.

Who Must Obtain a Permit

Owners/operators of Class I, Class I1I
(except existing enhanced recovery and
exiating liquid hydrocarbon storage),
and Claes III wells must obtain a permit
to inject. New wells (those that begin
to inject after the effective date of a
program in a state) must be authorized
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by a permit before injection may begin,
For existing wells, the permitting
authority (EPA) will develop a schedule
not to exceed five years, based on
appropriate priorities, for issuing or
reissuing the permits. Until the applica-
tion of the owner/operator of an existing
well has bean processed, the injection
may be authorized by rule.

A permit may be sought either for
an individual well or for a group of
vwells in an area. An area permit may be
issued for a group of wells if they are:

0 Used to inject other than
hazardous waste.

O Under the control of a single
individual.

© Within a single field, project
or site within a state.

©0 Of the same type and construction.

© Injecting into the same aquifer
or zone.

Onder an area permit, additional
wells that meet the above criteria may
be authorized administratively by the
permitting authority.

Who May Be Authorized By Rule

Class II existing enhanced recovery
and existing liquid hydrocarbon storage
wells, may be authorized by rule for the

22

life of the well. New Class IV wells
injecting into or above underground
sources of drinking water are banned.
Existing Claas IV wells injecting into
underground sources of drinking water
may be authorized by rule until they are
closed but in no case for more than six
months after the effective date of theg
program. Class V wells may be authorized
by rule until such a time as further
regulations are issued by EPA. All of
these rules must apply the requirements
specified for the appropriate well class
in the UIC regulations,

As mentioned above, owners/operators
of existing wells waiting to file their
applications and have them processed may
be authorized to inject by rule in the
interim. Such rules must incorporate
the appropriate monitoring, reporting
and abandonment requirements for each
well class.

Finally, in the case of imminent
and substantial hazard to human health
or the environment, or if substantial
and irretrievable loss of oil and gas
resources wWill occur, injection not
otherwise authorized may be desirable.
In such cases, a temporary authorization
to inject may be granted administratively,
subject to certain limitations.

Basic Permit Reqguirements

Class I and Class V permits may be
issued for up to ten years. Class II
and Class III wells may be issued for

23




the life of the well. However, each
Class II and Class III permit will be
reviewed at least once every five years.
Duration of Class IV permits have not
yet been established.

Bach permit must be enforceable in
the jurisdiction in which it is issued.
It must specify construction, abandonment,
operating, monitoring and reporting
requirements appropriate to the well
class. In addition, permits must incor-

.ggratn appropriate compliance schedules

any corrective action is to be taken
by the well owner/operator. Finally,
peraits must authorize the right of the
permitting authority to have access to
the well and the related records to
assure compliance with permit terms.

How to Obtain a Permit

Applications for new injection
walls should be filed with EPA in time
to allow for the review and issuance of
the permit prior to construction.
Applications for existing wells will be
filed according to the schedule estab-
lished in each state, but in no case
later than four years after the effective
aate of the program.

UIC permits for Indiana will be
issued by EPA Region V headquarters in
Chicago (see Appendix A). Pemmit applica-
tions must be signed by a policy level
officer of the company except in the
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case of Class II wells where applications
may be made by individuals authorized by
thelr companies in writing to do so.
Applications must contain a statement
that the signing official has satisfied
himself that the information provided is
correct,

The information that must be avail-
able to EPA is specified for each well
class in CFR Part 146. Generally, such
information should include the surface
and subterranean features of the injec-
tion area, the location of underground
sources of drinking water in the viciaity,
the results of tests in the proposed
injection formation, construction features
of the well, and the nature of the
proposed injection operation. Contact
with EPA should be made early in the
project to obtain the necessary forwms
and information. EPA can also provide
guidance on appropriate sources of
information necessary to complete the
application.

The review of a permit application
begins with the receipt of a complete
application by EPA. The EPA considers
the application, gathers such additional
information as it needs, and prepares a
draft permit. The draft permit must be
presented for public comment for at
least 30 days with a fact sheet that
provides enough information that the
public can make informed judgments about
the proposed action. If there is suffi-
Clent interest, a public hearing will be
held and announced at least 30 days in
advance,
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Public comments must be taken into
account in preparing the final permit,
and the EPA will prepare a summary of
the comments and its responses to them,
A final permit is then prepared and
issued. PFigure 8 presents a schematic
summary of the process.

First, EPA will also prepare an
administrative record that documents its
decision making for both the draft and
final psmmit, Second, if sufficient
interest is expressed, EPA may, after a
public hearing, hold a further hearing
with an opportunity for cross examina-
tion. Third, if sufficient new informa-
tion becomes available during the public
comment period, EPA may prepare a revised
draft permit and solicit further public
comment. A final EPA permit does not
become effective for 30 days after it is
issued. During that time, a permit may
be appealed. Appeals will be considered
in an established EPA process,
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IV. STATE INVOLVEMENT IN UNDERGROUND
INJECTION CONTROL

The Safe Drinking Water Act clearly
intends the states to have the Primary
responsibility (primacy) for developing
and implementing UIC programs. In
fashioning these regulations, EPA has
attempted to encourage statas to assume
Primary responsibility {(primacy).

Primacy states must have the author-
ity to regulate injection wells at
Federal facilities within the state.
Injection on Indian lands, however, will
remain a Federal responsibility if the
state does not have adequate authority.

The State of Indiana has not sub-
mitted an approvable UIC program to EPA.
Therefore, the Safe Drinking Water Act
mandates EPA to establish and run a UIC
program in Indiana. The Indiana Stream
Pollution Control Board, in conjunction
with the Indiana State Board of Health
and the Department of Natural Resources,
through state law, conduct regulatory
programs similar to the EPA UIC program.
The Indiana Stream Pollution Control
Board regulates all discharges to ground
water (except those related to oil and
gas production) by the issuance of
construction, operation and discharge
permits. The discharge permitting
program is administered by the Indiana
State Board of Health through the divi-
sions of Water Pollution Control, Lang
Pollution Control, Sanitary Engineering

29




and the Public Water Supply Section.

All injection, disposal and enhanced
recovery wells associated with oil and

gas production are regulated by the
Indiana Department of Natural Resources
which requires all drillers to be licensed.

" Injection well operators must currently

comply with both state and EPA requirements
although Indiana has the option of

pursuing primacy for UIC at any time in
the future.

30

—_—— e em

V. EPA's UIC PROGRAM FOR INDIANA

All owners and operators in the
State of Indiana are required to comply
with the UIC regulations listed in
40 CFR Parts 124, 144 and 146 in addition
to the Part 147 regulations that pertain
to the particular combination of histori-
cal practices and geology unique to
Indiana.

Maximum injection pressure for the
State of Indiana for wells authorized by
rule is calculated by the use of a
simple formula, based on a fracture
gradient measured in psi/ft., to assure
that operations do not initiate or
propogate fractures in the injection
zone, A fracture gradient of 0.8 psi/ft.
will be used for Indiana. Owners or
operators may apply for and receive
permission to operate at greater pressuresg
by applying for a permit and demonstrating
that they will not endanger a USDW.

Due to the large number of wells
involved, the area of review for Class II
wells will be based on a fixed radius in
order to avoid considerable delay in
program implementation caused by processing
requests based on many formulae.

All Class I through Class V wells,
with the exception of Class 1II wells,
associated with oil and gas production,
are currently requlated by the Indiana
State Board of Health in conjunction
with the Indiana Stream Pollution Control
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Board (SPCB). Class II wells associated
with 0il and gas production are regulated
by the Department of Natural Rsources.

In addition, with promulgation of the
federal program, all injection wells

must comply with the Federal UIC
regulations.
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APPENDIX A

LIST OF CONTACTS REGARDING UNDERGROUND
INJECTION IN INDIANA BY WELL CLASS

EPA Region V

Ground Water Protection Branch (SWD-12)
230 South Dearborn

Chicago, IL 60604

Mark Vendl (312) 886-6195

Class I:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317} 633-0761

Class II:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761
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Class II: Associated with oil and gas Class V:
production. Indiana Stream Pollution Control
Board
Indiana Department of Natural 1330 West Michigan Street
Resources Indianapolis, IN 46206
911 State Office Building : virgil Bradford (317) 633-0700

Indianapolis, IN 46204 .
Homer Brown (317) 232-4055 Indiana State Board of Health

1330 West Michigan Street

Class IXI: Water Pollution Control Division
Indiana Stream Pollution Control Indianapolis, IN 46206
Board Larry Kane (317) 633-0761

1330 West Michigan Street
Indianapolis, IN 46206
Vvirgil Bradford (317) 633-0700

Indiana Btate Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane {317) 633-0761

Class 1V:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Controel Division
Indianapolis, IN 46206 !
Larry Kane (317) 633-0761
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ATTACHMENT E

Extraction Protocol
Vaste Treatment Results for Inorganics

This attachment tabulates the data used to develop the conclusions in the
report for chemical extraction and soil washing and immobilization of
inorganics. The influent and effluent extraction protocol concentrations
in the wvastes are reported, as vell as the corresponding reductions in
mobility. The data are sorted by treatability group, technology group, and
contaminant. Not all treatability groups have data for all technology
groups.



ATTATHMENT E

BDAT FOR CONTAMINATED SOTILL
Ranked by Redurtinn in Mohility
For Individual Treatment Technologias
Inflnent Extract - FEFfluent Extract

Treatability Group: wi0 NON-VOLATILE METALS
Frocess Group:
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CHEMICAL EXTRACTION AND SOTL WASHING

Media

SOIL
SO1L
501L
S01L
SO1L
SOIL
S50IL
S0IL
S0IL
SOIL
SOIL
SOIL
S0I1L
SOIL
501L
SOIL
SOIL
SOIL
SCIL
SOIL
SOIL
SOIL
S0IL
501L
S011L.
SOIL
901L
501L
SOIL
SOIL
SOIL
SO1L
SO1L
SOTL

Mobility Influent Qul Effluent Qul
Reduction Concen (PPM) Iaf Concen {(PPM)} Eff Proceas Description Cont aminant Name
0.9899312 159.90000 1.61000 SOIL WASHING COPPER
0.9070674 159. 90000 1.94000 S501L WASHING COPPER
0.9057497 80, 70000 1.1%000 501L. WASHING COPPER
0.98364M) 80.70000 1.32000 SOIL WASHING COPPER
0.98277%7 80, 10000 1.3%000 S0I1, WASHING COPPER
0.981175%7 15%.90000 3.01000 S0OTL WASHING COPPER
0.963059%7 26.80000 0.99000 SOIL WASHING NICKEYL,
0.960447) 26.80000 1.06000 S501L WASHING NICKEL
0.95%0500 0.89000 0.04000 SOI1L WASHING COPPER
0.9541045% 26.00000 1.23000 SOIL WASHING NICKEL
0.9486205%7 17.5%0000 0.94000 SOIL WASHING NICKEL
0.9430200 0.89000 0.05000 SOIL WASHING COPPER
0.938211¢ 159. 90000 9.88000 5011, WASHING COPPER
0.9344200 0.61000 0.04000 SOIL WASHING COPPER
0.9280000 17.50000 1.26000 SOI1L WASHING NICKEL
0.9245714 17.50000 1.32000 S501L WASHING N1CKEL
0.9208178 80, 70000 6.39000 SOIL WASHING COPPER
0.9108571 17.50000 1.56000 SOIL WASHING HICKEL
0.9059701 26.80000 2.52000 SCOIL WASHING NICKEL
0.9016400 0.61000 0.06000 SOIL WASHING COPPER
0.9000000 0, 40000 0.04000 SOIL WASHING NICKEL
0.8876400 0.98%000 0.16000 S0OI1L WASHING COPPER
0.B876400 0.89000 0.10000 SOIL WASHING COPPER
0.8519500 0.27000 0.04000 SOIL WASHING NICKEL
0.8518%00 0.27000 0.04000 SOIL WASHING NICKEL,
0.8333000 0.06000 0.01000 SOIL WASHING CHROMIUM
0.9333000 0.06000 0.01000 SOIL WASHING CHROMIUM
0.8333000 0.06000 0.01000 SO1L WASHING CHROMTUM
0.8333000 0.06000 ¢.01000 SOIL WASHING CHROMI UM
0.77717800 0.27000 0.06000 SOIL WASHING NICKEL
0.7250000 ¢, 40000 0.11000 SOIL WASHING NICKEL
0.7049200 0.61000 0.18000 SOLIL WASHING COPPER
0.7000000 0.40000 0.12000 SOTL WASHING NICKEL
0.6250000 0.40000 0.15000 SOIL MASHING NICKEL
SOIL = 34 data points SLUDGE (SLUD) = 0 data points
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Page: 1
Date: 03/08/1989

Document Number

ORD-T51-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORO-TS1-RT-EUQN-1
ORD-TS1-RT-ZUQN-1
ORD-TS]-RT-EUQW-1
ORD~TS1-RT-EUQW-1
ORD-TS1-RT-EUGW-1
ORD-TS1-RT-EUQW-1
ORD-TS$1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW-]
ORD-TS1-RT-RUQW-1
ORD-T51-RT-EUQW-1
ORD-T51-RT-EUOW-]
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQH- ]
ORD-TS1-RT-EUQW-1
ORD~TS1-RT-EUQM- ]
ORD-TS1-RT-EUQN-1
ORD-TS1-RT-EUQW- ]
ORD-T51-RT-EUQW-§
ORD~TS1-RT-EUQW-1
ORD-TS1-RT-EUQM-1
ORD-TS1-RT-EUQW-1
ORD-TS1 -RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQN-1
ORD-TS1-RT-EUQN- 1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW- 1
ORD-T51-RT-EUQW- 1
ORD-TS1-RT-EUQN- 1
ORD-TS1-RT-EUQH- 1
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52
58
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3
411
46
52
58
16
46
411
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22
22
23

4
10
46
52
53




Treatability Group: wWio

Process Group:

Hobility
Rnk Reduction

ATTACHMENT E

BDAT FOR CONTAMINATED SOTL

Infliuent FExtract

NON-VOLATILE METALS

TMMOBILIZATION

Influent Qul
Concan (PPM) Inf Concen (PPM) FfFf

Effluent Qul

Process Description

Ranked by Reduct ion in Mobility
For Individual Treatment Technnlogims
- FEffluent Extract

Cont aminant Name

1 0.4400000 1.00000 0.56000 STABILIZATION CHROMIUM
2 0.2500000 1.00000 0.75000 STABILIZATION CHROMIUM
3 0.2000000 1.00000 0.80000 STABILIZATION CHROMIUM
[ 0.0700000 1.00000 ©.9%93000 STABILIZATION CHROMIUM
SOIL = 4 data points SLUDGE (SLUD) = 0 data points
1 0.9016400 0.61000 0.08000 CEMENT SOLIDIFICATIO COPPER
2 0.0%93400 0.227%0 0,03200 CEMENT SOLIDIFICATIO COPPER
k| 0.8518500 0.27000 0,04000 CEMENT SOLIDIFICATIO NICKEL
4 0., 3000000 0.05000 0.03500 CEMENT SOLIDIFICATIO CHROMIUM
SOIL = 4 data points SLUDGE (SLUD) = 0 data points
1 0.9998850 87.00000 0.01000 ND TFLYASH SOLIDIFICATIO NICKFEL
2 0.9996850 87.,00000 0.01000 NDO FLYASH SOLIDIFICATIO NICKEL
3 0.9998684 76.00000 0.0i000 ND FLYASH SOLIDIFICATIO NICKEEL
4 0.99%0909 22.00000 0.02000 FLYASA SOLIDIFICAT!O CHROMIUM
5 0.9986343 22.¢0000 0.03000 FLYASH SOLIDIFICATIO CHROMIUM
1 0.9985074 26 ,80000 0.04000 FLYASH SOLIDIFICATIO NICKEL
7 0.99802623 76,00000 0.15000 FLYASH SOLIDIFICATIO NICKEL
8 0.98955%60 159.90000 1.67000 FLYASH SOLIDIFICATIO COPPER
9 0.9800000 3.50000 0.07000 FLYASH SOLIDIFICATIO CHROMIUM
10 0.9800000 3.50000 0.07000 FLYASH SOLIDIFICATIO CHROMIUM
11 0.9662900 0.89000 ©.03000 FLYASH SOLIDIFICATIO COPPER
12 0. 9000000 0.400G0 0.04000 FLYASH SOLIDIFICATIO NICKEL
13 0.9000000 0. 40000 0.04000 FLYASH SOLIDIFICATIO NICKEL
14 0.,8988700 0.89000 0.0%000 FLYASH SOLIDIFICATIO COPPER
BOIL = 6 data points SLUDGE (SLUD) = 8 data points

1 0.9971428
2 0.9679050

SO1L =~

17.50000
80, 70000

2 data points

0.,05000
2.59000

CARBONATE IMMOBILIZA NICKEL
CARBONATE TMMOBILIZA COPPER

SLUDGE (SLUD) =

0 data points

Media

SOIL
SO1L
SO1L
50IL

8CGIL
SOIL
SOIL
SOIL

S1.GD
SLuUD
SLUD
SLUD
SLUD
SOIL
sLuD
SOIL
SLUD
SLUD
SOIL
SCIL
SOIL
5011,

501IL
SOIL
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Date: 03/08/1989

Documant Number

Teat
Num

980-TS1-RT-FCAK-1
980-T51-RT~FCAK-1
980-TS1-RT-FCAK-1
980-TS1-RT-FCAK-1

ORD<«TS1-RT-FHMF-1
980-TS1-RT-EUXT-1
ORD-TS1-RT-FHMF-1
980-TS1-RT-BUXT-1

980-TS51-RT-FAAP-]
980-TS1-RT-FAARP-1
980-TS1-RT-FAAP-1
980-TS51-RT-FAAP-1
980-TS1-RT-FAAP-1
ORD-TS1-RT-FHMF-1
980-TS1-RT-FAAP-1
ORD-TS1-RT-FHMF-1
980-T51-RT-FAAP-1
980-TS51-RT-FAAP-1
ORD-TS1-RT-FHMF -1
ORD-TS1-RT-FHMF -1
ORD-TS1-RT-FHMF -1
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Treatability Group: Wil

Process Group:

{3
WD ~HN W~ -~

VOLATILE METALS

ATTACHMENT F

RDAT FOR CONTAMINATED SOOI,
Ranked by Reductinn in Mohility

For Individual Treatment

Technologies

Influent Extrart - Effluent Extract

CHEMICAL EXTRACTION AND SOIL WASHING

Mobility Influent Effluent Qul

Reduction Concen (PPM) Inf Concen (PPM) Eff Process Description
0.99%0204 70. 40000 0.35000 SOJIL, WASHING
0.9943182 70.40000 0.40000 S01L MASHING
0.9928977 10.40000 G.50000 SOIL WASHING
0.992465%7 14,60000 0.11000 501L WASHING
0.9712329 14, 60000 0.,482000 SOIL WASHING
0.96768002 14.60000 0.47000 SOIL WASHING
0.9589000 0.73000 0.03000 SOIL WASHING
0.9541076 35%.30000 1.62000 SOIL WASHING
0.9%9486301 14.60000 0.75000 SOIL MASHING
0.935045%) 33.10000 2.15000 SOIL WASHING
0.9348011 T0. 40000 4.5%000 SOIL WASHING
0.9315000 0.73000 0.05000 SOIL WASHING
0.9315000 Q. 73000 0.05000 SOIL WASHING
0.9252441 358.50000 26.80000 SOIL WASHING
0.9217120 9.58000 0.75000 SOIL. WASHING
0.9216080 19.90000 1.56000 SOIL WASHING
0.9155807 35.30000 2.98000 SOIL WASHING
0.9142000 0.70000 G.06000 SOIL WASHING
¢.91392080 6.,39000 0.55000 SOIL WASHING
0.9076080 9.20000 0.85000 SOIL WASHING
0.9043480 9.20000 0.968000 SOIL WASHING
0.9041100 0.73000 0.07000 SOIL WASHING
0.9021740 9.20000 0.90000 SOIL WASHING
0.901879%0 9.58000 0.94000 SOIL WASHING
0.8998430 €.39000 0.64000 S0IL WASHING
0.8987470 9.58000 0.97000 SOIL WASHING
0.8964385% 395.90000 41.00000 SOIL WASHING
0.8926497 395.90000 42 .50000 SO0IL WASHING
0.0091238 33.10000 3.67000 SOIL WASHING
0.9711297 358. 50000 46.20000 SOIL WASHING
0.0654150 €.39000 0.86000 SOIL WASHING
0.96203%¢ 35.30000 4.87000 SOIL. WASHING
0.860%300 3598.50000 50.00000 S0JL WASHING
0.8524407 3%8.50000 52.9%0000 SOIL WASHING
0.8%04532 33.10000 4.95000 SOIL WASHING
0.8430%95 35.30000 5.54000 SOIL WASHING
0.8006260 9.50000 1.91000 SCOIL WASHING
©,08002021 395.90000 19.10000 SOIL WASHING
©¢.7857T100 0.70000 0.15000 SOIL WASHING
0.78%7100 0.70000 0.15000 S50IL WASHING
0.7857100 0,.70000 0.15000 SO1L WASHING

Contaminant Name

Madia

bkt d b L el L L L T ——

LEAD
LEAD
LEAD
ZINC
ZINC
ZINC
CADMITM
CADMItM
ZINC
CADMIUM
LEAD
CADMIUM
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CADMIUM
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ARSENIC
ZINC
ZINC
CADMIUM
ZINC
ARSENIC
ARSENRIC
ARSENIC
LINC
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CADMIUM
ZINC
ARSENIC
CAIMIUM
ZIRC
ZINC
CADMIUNM
CADM [UM
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ZINC
LEAD
LEAD
LEAD
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SOIL
SOIL
SO1L
SNIL
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SOIL
SOIL
SOIL
50IL
S0I1L
SOIL
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SOIL
$01L
S501L
SOIL
SOIL
SOIL
SOJIL
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S0IL
SOIL
50IL
S01L
SOIL
SOIL
SOIL
SOIL
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S50IL
50IL
SOIL
SO1L
SO11L
5011,
5011
S0OI1,
5011,

Srca
le
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Document Number

ORD-TS1-RT-EUQN-1
ORD-TS1-RT-EUQW- 1
ORD-TS1-RT-EUQW- 1
ORD~TS1-RT-EUQW-1
ORD-T$] -RT-EUQW-1
ORD-TS1-RT-ZUQW-1
ORD-TS1-RT-EUOW-1
ORD-TS1-RT-ZOOW~1
ORD-TS1-RT-EUQW-~1
ORD-TS1-RT-EUOW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW- 1
ORD-TS1-RT-EUQON-]
ORD-TS1-RT-EUQM- 1
ORD-TS1-RT-EUQW- 1
ORD-TS$1-RT-EUQN-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUGW-1
ORD-7S1-RT-EUQW-]
ORD-TS1-RT-EUCN-]
ORD-TS1-RT-EUQN-1
ORD-TS1~RT-EUGW- 1
ORD-TS1-RT-RUQW- 1
ORD-TS1-RT-ZUQW-1
ORD-TS]1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD-TS1-RT-EUQN-1
ORD-T51-RT-EUQW-1
ORD-TS1-RT-EUQW-1
ORD~TS1-RT-EUON-1
ORD-TS1-RT-EUQH-1
ORD-TS1-RT-ZUQW-1
ORD-TS1-RT-EUQN-1
ORD-TS1-RT-EUQW-1
ORD-TS] -RT-EDOW-1
ORD-T51-RT-EUQW- |
ORD-TS1-RT-EUQW- |
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46
52
58
28
22
16
28
52
23
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16
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58
40
40
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ATTACHMENT E

BDAT FOR CONTAMINATED S011L
Ranked by Reduction in Mabitity

For Individual Treatmant Technologies

Influent Extract - Effluent Extract

Treatablility Group: W1l  VOLATILE METALS
Prdceas Group:

Rok

42
43
4“
45
46
447
48
49
50
51
52
53
54

CAEMICAL EXTRACTION AND SOIL WASHING

Hobility Influent Qul Effluent Qui
Raduction Concen {(PPM) Inf Concen (PPM) Fff Process Description Contaminant Name
— b d - -

0.7735800 0.53000 0.12000 SOIL WASHING CADMITUM
0,.7646525 33.10000 7.79000 SOIL WASHING CADMIUM
0.7351759 19,90000 5.27000 SOIL WASHING LEAD
0.7261340 6.39%9000 1.75000 SOIL WASHING ARSENIC
0.7169%800 0.53000 ¢.15000 SOIL WASHING CADMIUM
0.6938800 0.4%9000 0.15000 SOIL WASHING LEAD
0.6938800 0. 49000 0.15000 SOIL WASHING LEAD
0.6938800 0.4%000 0.15000 SOIL MASHING LEAD
0.6753769 19.9%0000 6.46000 SOIL WASHING LEAD
0.6666600 0.15%000 0,05000 S0O1L WASHING ARSENIC
0.6542056 395.90000 136.90000 SOIL WASHING ZINC
0.5094300 9.53000 0.26000 SOIL WASHING CADMIUM
0.4135670 19.90000 11.67000 SOJL WASHING LEAD
SOIL = 54 data points SLUDGE (SLUD) = 0 data points

Medja

S0IL
SOIL
SOIL
SOIL
S501IL
SOIL
S0]1L
SOIL
SOIL
S501IL
SOIL
SOIL
SOIL

Page: 4
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Sca Tast
le Document Number Num
B ORD-TS1-RT-EUQNW- 1 10
B ORD-TS1-RT-EZUOW-1 35
B ORD-TS1-RT-EUQW-1 40
- ORD-TS1-RT-RUQW- ] 35
B ORO-TS1-RT-EUQW-1 [ ]
B ORD-TS1-RT-EUQW-1 4
B ORD-TS1-RT-EUOW-1 10
B ORD-TS1-RT-2U0OW-1 11
B ORD-TS1-RT-ZUQOW-1 k1]
B ORD-TS1-RT-EUQN-] 10
B ORD-TS1~RT-EUQW-] 53
B ORD~TS1-RT-REUQON-1 11
B ORD-TSE~RT-ZUQN-] 35




Treatability Group: wil

Process Group:

VOLATILE METALS

IMMOBILIZATION

ATTACHMENT E

BDAT FOR CONTAMINATED 5011,

Influmnt Extract

Ranked by Reduction in Mobility
For Individual Treatment Technolojima
FEffluent Extract

Contaminant Name

LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD

ZINC
LEAD
CADMITM
CAINM1IUM
ZINC
LEAD

CADMIUM
ZINC
ZINC
CADMIUM
CADMIUM
ARSENIC
ZINC
LEAD
LEAD
LEAD

Mobllity Influsnt Qul Effluent Qul
Rnk Reduction Concen (PPM) Inf Concen (PPM) Eff FProcess Deacription
L ] A—— Srwls s S S N S A e S
1 0.999022¢ 6200 .00000 1.10000 STABILIZATION
F 0.9997742 €200.00000 1.40000 STABILIZATION
3 0.9995161 6200 .00000 3.00000 STABILIZATION
[ ] 0.99938¢65 16.30000 0.01000 STABILIZATION
] 0.9989899 59.40000 G.06000 ND STABILIZATION
6 0.99%89899 59. 40000 0.06000 ND STAPILIZATION
? 0.9987730 16.30000 0.02000 STABILIZATION
] 0.9985690 $9_40000 0.08500 STABILIZATION
9 0.9950920 16.30000 0.08000 STABILIZATION
10 0.9901840 16.30000 0.16000 STABILIZATION
11 0.940979%0 9.800060 0.50000 STABILIZATION
12 0.%469790 9.80000 0.50000 STABILIZATION
13 0.7959180 9.80000 2.00000 STARILIZATION
14 0.6326530 9.,80000 3.60000 STABILIZATION
SOIL = 14 data points SLUDGE (SLUD) =~ 0 data points
1 0.999¢688609 123.70000 0.03850 CEMENT SOLIDIFICATIO
2 0.9987206 12.115%00 0.01550 CEMENT SOLIDIFICATIO
3 0.9811300 0.53000 0.01000 CEMENT SOLIDIFICATIO
4 0.9765000 0.01700 0.00040 CEMENT SOLIDIFICATIO
5 0.94673%0 9.20000 0.49%000 CEMENT SOLIDIFICATIO
1 0.6%938000 0,49000 0.15000 CEMENT SOLIDIFICATIO
SOIL = 6 data points SLUDGE (SLUD) = 0 data polnts
1 0.9997167 35.30000 0.01000 FLYASH SOLIDIFICATIO
2 0.9986301 14, 60000 0.02000 FLYASH SOLIDIFICATIO
3 0.9904774 395. 90000 3,.77000 FLYASH SOLIDIFICATIO
4 0.9863000 0.73000 0.01000 FLYASH SOLIDIFICATIO
L] 0.9863000 0,73000 0.01000 FLYASH SOLIDIFICATIO
[ 3 0.9710160 9.58000 0.27000 FLYASH SOLIDIFICATIO
7 0.94€%75) 14.60000 0.78000 FLYASH SOLIDIFICATIO
] 0.7857100 0.70000 0.15000 FLYASH SOLIDIFICATIO
9 0.6960227 70.40000 21.40000 FLYASH SOLIDIFICATIO
10 0.4714300 G.70000 0.37000 FLYASH SOLIDIFICATIO
SOIL = 10 data peoints SLUDGE (SLUD) = 0

data pointe

Mertia

SO1L
S50IL
SOILL
SOIL
SOIL
SOIL
S0IL
S501L
S01L
8011,
SOIL
SOIL
501L
SOIL

SO1L
S0I1L
S01L
501L
S501L
5011

SOIL
SOIL
S0IL
SOIL
SOIL
SOTL
S01L
SOIL
SO1L
S01L
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ORD-TS1-RT-FHMF -1
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ATTACHMENT E

RDAT FOR CONTAMINATED SOT11.
Fanked by Reductjon jn Mobility
For Individual Treatmeant Trchnolngies

Page: 6
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Influent Extract - Fffloent Extgact

Treatability Group: w11 VOLATILE METALS

Process Group: IMMOBILIZATION
Mobility Influent Qul Effluent  Qul Sra Test
Rnk Reduction Concen {PPM) Inf Concwn (PPM) Eff Process Descript ion Cont aminant Nama Media le Document Number Num
—— — - ——— e e e A rmAsar e, mmEm ——— —— -
1 0.99931958 33.10000 0.02000 CARBONATE IMMOBILIZA CAPMIUM SOIL B OPD-TSI—RT-FHHF—I k)
2 0.98892¢61 358, %0000 3.%7000 CARBONATE IMMOBILIZA ZINC SOIL B ORD-TSI-AT-FHMF -] 3
3 0.8763690 6.3%000 0.79000 CARBONATE IMMORILIZA ARSENIC SOIL B OPD-TSI—RT—FHMF-I 3

SO1IL = 3 data points SLUDGE (SLUD) = 0 data pointas




